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CLAIMS 



[Claim(s)] 
[Claim 1] 

A speaker system comprising: 

An array possible simultaneously a beam of at least two sounds and provided with the first electric 
sound transducer in which at least one direction operation is possible among said beams. 
A low frequency transducer constituted so that a low frequency sound located near the 
circumference of said array may be reproduced. 

[Claim 2] 

The system according to claim 1 further provided with a filter system which filters a low frequency 
content from a signal which should be emitted by the first transducer, and adds said low frequency 
content to a signal which should be emitted by low frequency transducer. 
[Claim 3] 

The system according to claim 1 or 2 which is the broadband transducer constituted so that a low 
frequency transducer may emit a signal in a frequency range which includes a frequency range of 
the first transducer substantially, and is a part of array which carries out direction operation of the 
beam. 
[Claim 4] 

The system according to claim 1, 2, or 3 by which a system is arranged so that a low frequency 
transducer which is independent or is placed by adjoining the first transducer closely may output a 
channel on either side near the right-and-left side of an array, respectively. 
[Claim 5] 

It is the broadband transducer constituted so that a low frequency transducer may emit a signal in a 
frequency range which includes a frequency range of the first transducer substantially, And a 
system given in either of said claims by which a system is arranged so that a low frequency 
transducer independently placed near the right-and-left side of an array may output a channel on 
either side, respectively. 
[Claim 6] 

A system given in either of said claims whose at least two beams are the channels of a surround 
correspondence item. 
[Claim 7] 

A system given in either of said claims from which listeners who are in a position from which at 
least two beams are two or more different audio signals, and differ to an array receive dominantly 
only one of said the different audio signals, respectively. 
[Claim 8] 

A system given in either of said claims with uneven room arrangement between the first adjoining 

transducer. 

[Claim 9] 
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The system according to claim 8 by which room arrangement of an average between the first 
transducer is increasing towards the circumference of an array. 
[Claim 10] 

A system given in either of said claims by which amplitude of an output signal about each 
transducer is modulated according to a window function. 
[Claim 11] 

The system according to claim 10 by which a window function tapers off gradually towards the 
circumference of an array. 
[Claim 12] 

A system given in either of said claims which have the number of low frequency transducers in a 
range between 1 and 20. 
[Claim 13] 

The system according to claim 12 which has the number of low frequency transducers in a range 
between 1 and 10. 
[Claim 14] 

The system according to claim 13 which has the number of low frequency transducers in the range 
of 1 to 4. 
[Claim 15] 

The system according to claim 14 which has the number of low frequency transducers in the range 
of 1 to 2. 
[Claim 16] 

Room arrangement of the halfway point of the first transducer that adjoins each other closely is 
equal to a half of wavelength corresponding to the lowest acoustic resonance frequency of the first 
transducer, or it is a system given in either of said claims smaller than it. 
[Claim 17] 

The system according to claim 16 by which an array of the first transducer is densely filled in a field 
between low frequency transducers. 
[Claim 18] 

A system given in either of said claims in which a phase-shifting circuit or a compensating circuit 
which compensates a phase shift generated in a transducer is included further. 
[Claim 19] 

A system given in either of said claims in which a line of one row, two rows, or three rows where the 
first transducer was horizontally turned to an array is included. 
[Claim 20] 

The system according to claim 19 by which a low frequency transducer is placed near said line 
turned horizontally an end or near it. 
[Claim 21] 

A system given in either of said claims in which a central area which the first transducer is 
perpendicular to an array and is arranged alternately is included. 
[Claim 22] 

A system given in either of said claims in which an array has an ellipse form generally. 
[Claim 23] 

The system according to claim 22 positioned near [ which a low frequency transducer circumscribes 
to an array of an ellipse form ] rectangular a corner or near it. 
[Claim 24] 

A system given in either of said claims whose number of the first transducers is less than 200. 
[Claim 25] 

The system according to claim 24 whose number of the first transducers is less than 50. 
[Claim 26] 

A system given in either of said claims with the larger number of the first transducers than 5. 
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[Claim 27] 

A system given in either of said claims of the number of low frequency transducers with the larger 
number of the first transducers than twice. 
[Claim 28] 

A system given in either of said claims of the number of low frequency transducers with the larger 
number of the first transducers than 4 times. 
[Claim 29] 

A system given in either of said claims of the number of low frequency transducers with the larger 
number of the first transducers than 1 0 times. 
[Claim 30] 

It is a system given in either of said claims in which direction operation of said at least one beam is 
possible by delaying the duplicate signals of a sound and outputting the duplicate signals of said 
array delayed using said first transducer at least 
[Claim 31] 

A media system by which a system which displays video information, and an audio system by either 
of said claims are contained. 
[Claim 32] 

The media system according to claim 31 whose system which displays video information is a 
television system. 
[Claim 33] 

The media system according to claim 31 provided with a media player which provides an input of 
video and an audio signal, a monitor which displays said video information, and the speaker system 
according to claim 1 which plays a beam of at least two possible sounds of direction operation 
independently. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

(Field of invention) 

This invention relates to the equipment with which the array of the possible electric sound 
transducer of generating the beam of an audible sound is contained. In more detail, are such array 
equipment and it is possible to receive a multiplex audio or a multiplex channel audio input signal, 
And on a level suitable for home entertainment or professional sound reproduction application, it is 
related with the equipment for generating independently the beam of the possible audible sound of 
direction operation in which focusing is possible. 
[Background of the Invention] 
[0002] 

(The background of invention) 

It sees that the stereo sounds of a multiplex channel spread and are used in an audio / visual 
system in recent years, a technical trend separates from the conventional stereo-sounds 
reproducing system, and it is going to the "surround sound" technique to which an acoustic field 
shifts the side and behind listeners dynamically (and intentionally ). 
[0003] 

In order to raise the listeners recognition characteristic, it adds to a sound channel on either side 
(and the optimal center), and the multiplex channel sound reproduction system by which one or 
more surround sound channels (often called the "sound effect" or the "special-effects" channel in 
in the past) are contained is known. The system of these has spread comparatively in the movie 
theater today. 

It is becoming a nearby general target at consumers' home. 

The impelling force which is back where such a system increases rapidly at consumers' home, To 
surround sound home video software and the Lord. The surround sound movie (movie) which is 
made for theater public presentation and shifts to home video media (for example, a digital videodisc 
(DVD), a videocassette, a video disk and broadcast, or cable TV) after that is it is large and 
available. 
[0004] 

When a sound is reproduced so that the acoustic field extended behind listeners may be provided or 
the image of a sound may be centralized behind listeners, For channel reproduction on either side, it 
is arranged ahead of listeners' right and left [ two speakers (front) ], and surround or for back 
channel reproduction, at least one or two rear speakers add behind listeners, and are arranged 
behind. In addition, the center speaker arranged ahead of listeners between the method speaker of 
the forward left and the method speaker of the forward right is contained in the newest surround 
sound system. In order to raise tone quality, the low frequency portion of an audio signal is turned 
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to an additional subwoofer. The exact position of the subwoofer to listeners is not important for the 

performance of the surround sound whole system. 

[0005] 

However, it is difficult to also arrange 5 to six speakers in the room at a general home. Since a new 
surround sound system is incompatible with the stereo system which is often existing, selection (the 
number of speakers becomes also by seven or eight) of whether it has two systems which live 
together in one room, or to discard an old system is left behind to a user. Since satisfaction of this 
is clearly impossible, the trial which reduces the number of speakers, and generates a surround 
sound, or provides good integration by between a surround sound system new at least and the 
stereo units of an age thing is made in recent years. 
[0006] 

The most advanced system aiming at reducing the number of the components of hardware is 
described by international patent application WO01/23104 by the same applicant exhibited, 
WO02/078388, and WO03/034780. In WO01/23104, the array of a transducer generates two or more 
possible sound beams of direction operation independently. Working and its sound beam are turned 
to the corner of the right and left of the wall of the reflector of listeners' right and left or the 
suitable place of a wall, and listeners in back. The reflected sounds gather toward what is called a 
listening position and a "sweet spot" completely the same with being emitted from the speaker in 
these positions. Therefore, the necessity that it should have a speaker at one or more places of the 
room is lost by the system. 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0007] 

Although it is satisfactory about many applications, the necessity of reducing the requirements 
(requirements) about the number of the transducers of an array and those acoustic features is 
accepted keeping the quality of sound reproduction suitable. In order to make installation to the 
smaller room easy, it is desirable to reduce the size of such a whole system. 
[0008] 

Therefore, the purpose of invention is to make the system which can generate a surround sound 
from the single enclosure which improved the equipment of WO01/23104, and with which the 
number of size and transducers was reduced. 
[Means for solving problem] 
[0009] 

(Outline of invention) 

Invention is described by the attached Claims. 

The amplifier system which according to the first viewpoint of invention is constituted so that a 
surround sound inputting signal may be received, Have the electric sound transducer constituted so 
that it may be arranged as a phased array and a surround sound may be emitted based on said 
surround sound inputting signal, and said array, The audio system which answers an audio input 
signal provided with many numbers of low frequency transducers, and generates two or more 
surround sound channels from one, two, or it which is arranged two or more high-frequency 
transducers and around said array is provided. 
[0010] 

An array arranges a transducer spatially, maintains a predetermined interval or distance between 
transducers, and is usually understood to be that by which all the transducers have turned the back 
to a flat surface of the array. An array of this invention is phase-ized by [ as described by patent 
application WO01/23104, and WO02/078388 which were referred to in a top, for example / single or 
a driving signal of a group's transducer is delayed ] (phased). A transducer of an array is providing all 
the transducers on a front face plate (front panel: front panel) of single housing or a mounting frame 
(mounting frame), and is arranged at the best at a planar array. 
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[0011] 

It is the feature that the capability of a low frequency transducer to reproduce low frequency is 
improving compared with capability of high frequency of other array transducers which occupy most 
arrays. Generally having a lower cut off frequency as a thing which has a higher output-power-of- 
sound power level (SPL) in a low frequency area can define better low frequency reproduction. A 
transducer of lower frequency as a general rule or "Ufa", or [ that move air of more quantity 
compared with other transducers of an array, a diameter of a diaphragm is larger in operation, or 
distance of a transducer is larger ] — or they are the both sides. 
[0012] 

As for the number of low frequency transducers, 1/5, 1/10, or 1/50 are smaller than the number of 
high-frequency transducers which occupy most arrays preferably. An absolute number of high 
frequency or an array transducer is less than 200 preferably, and are less than 150 and less than 
further 120 more preferably. When vertical direction operation is not wanted whether to especially 
be needed, the number of array transducers may be 50, 30, or less than further 20. There is more 
minimum which generates a possible sound beam of direction operation preferably than five, and 
there is from 8 more preferably than further 12. [ more ] The number of low frequency transducers 
is less than 20 preferably, and is less than 10 and less than further 7 more preferably. 
[0013] 

In a desirable modification, the room arrangement of the high-frequency transducer is carried out 
closely (carrying out closely spaced:contiguity and estranged), and, on the other hand, its nearest 
distance between two low frequency transducers is larger than it. It is 50 mm or less preferably, and 
on the other hand, distance between the central point of a low frequency transducer of next doors 
is preferably larger than 100 mm, and that of mean distance between the central point of a high- 
frequency transducer of next doors is larger than 400 more mm. 
[0014] 

Although it is preferred to use only two as for a group of a transducer, in order to reproduce mid 
range frequency, it is also possible to use a group of a transducer beyond the third or it, and to 
assume a modification of invention. An array may be used in itself with the usual subwoofer which is 
not a part of array. About such a modification, the above-mentioned feature is applied also to these 
transducers that occupy most arrays, and these transducers of an array which conforms to 
reproducing a content of low frequency at the best 
[0015] 

In order to use a low frequency transducer the optimal, preferably, an input signal is filtered for 
invention and a low pass filter system (LPF) which provides a low frequency transducer with one or 
more driving signals is contained in it. LPF is realized as a frequency crossover system which 
reduces a low frequency content preferably from a signal which should be emitted from a high- 
frequency transducer and to which a low frequency content is made to face mainly for reproduction 
by a low frequency transducer. 
[0016] 

Therefore, most transducers of an array are not used for reproducing the great portion of power of 
a low frequency content, but those specifications can be changed so that it may be optimized by 
reproduction of high frequency. A cross over frequency can be chosen in a wide frequency range. 
[0017] 

The transducer which reproduces low frequency better compared with the transducer which 
arranges an array transducer to the array of almost an ellipse form, and occupies the greater part of 
the array is added, By putting such a low frequency transducer on the circumference of said array, 
it was found out that it is possible to reduce the number of transducers needed for generating the 
beam of the possible audible sound of direction operation. 
[0018] 

The approximation thing of the ellipse form by a polygon like the discrete egg shape (descrete oval 
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shapes) and hexagon, or octagon which increases toward the middle of an array is mostly contained 

in the ellipse form. 

[0019] 

The desirable aspect ratio of egg-shaped or a false egg shape array is about 7:4, and another 
desirable aspect ratio is about 1 6:9. The direction in which the major axis of the case of both sides 
is preferred is level. 
[0020] 

However, if the number of transducers is small, an ellipse form will degenerate into the array of level 
1, 2, or the 3 main lines of an array transducer which is a line array intrinsically. In order to reduce 
the distance between transducers further, those lines can be alternately placed so that a triangular 
lattice may be formed (staggered). 
[0021] 

In the further modification, level 1, 2, or the 3 main lines are line arrays intrinsically, and if it 
measures along with the both sides or both wings of an array further, the array in which the height 
of an array includes the central area, field, or interval exceeding nominal quantity is contained in the 
ellipse form. When it puts in another way, an array may have a two-dimensional aggregate larger 
than other portions of the array in the center. 
[0022] 

Although a low frequency transducer can be variously arranged as the bottom of an array, a top, or 
a sequence on either side, they are preferably placed inside the corner of the rectangle 
circumscribed to an egg shape array. There is an advantage of using the available field of the single 
front panel the optimal in arranging a low frequency transducer at the corner of the enclosure 
(envelope) of an ellipse form or the rectangle of an egg shape array. 
[0023] 

A low frequency transducer may be used for reproducing the central channel of surround sound 
inputting in another desirable modification of invention. It is exclusive to reproduce a central channel 
through a low frequency transducer (exclusive). In this case, or a low frequency transducer is a 
broadband transducer and, in other case, covers most audio spectra or all preferably again. 
[0024] 

If two, three, or four low frequency transducers or more are used, If it can be considered that they 
constitute a sub array and a low frequency transducer is near the end of a system, or the corner, 
they have big physical breadth relatively, and since they are so, they can form the beam of low 
frequency. 
[0025] 

a low frequency transducer at four corners of an array, [ locate namely, ] In the modification to 
which each corner position has or more one transducer, and most low frequency most [ all or ] are 
emitted from these Ufa, Unlike the radiation (the window function applied is disregarded for the time 
being) from the main transducer array which crosses the whole opening of an array and has uniform 
distribution, it turns out that this low frequency sub array is centralizing most most [ all or ] on the 
end. The effect of this is making remarkably narrower than the thing from the opening physically 
irradiated by the homogeneity of the same size the radiation beam from the transducer sub array 
which is fully separated and is located in a corner. Then, by this composition that equips a corner 
with a transducer, rather than uniform array structure, the tightness (tightness) of the low frequency 
beam which can be used is raised, and achievement is made possible, and it has the profits on very 
remarkable expense. The same profits are attained in the line array which equips each end of a line 
with a low frequency transducer. 
[0026] 

Once this advantage is recognized, when only suitable relative time delays the low frequency signals 
to various low frequency transducers, the direction operation of a low frequency beam and/or 
carrying out focusing, What can be carried out exactly the same with the main high-frequency 
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transducer array carrying out direction operation of the other frequency, and/or carrying out 

focusing (however, ****** probably cannot be made comparable) becomes clear. 

[0027] 

The both sides of the direction operation of the beam of reproduction of the above-mentioned 
central channel and the main transducer array are related, and the bundle of the direction operation 
of this sub array, focusing, and a beam can be performed. By using the low pass (LP gas) filter 
function appropriately ready-formed in the signal path to each low frequency channel (shaped), The 
rate over the level sent to the high-frequency transducer in the array of the signal level of the 
arbitrary frequency sent to a low frequency transducer, The beam bundle effect of making it 
connected with a main array and driving a low frequency transducer is maximum-ized, and it is the 
room arrangement (spacing) (this) of a low frequency-high-frequency transducer. Since the 
diameter of a low frequency transducer is larger, the room arrangement of the high-frequency 
transducers which adjoin each other — inevitable — it is large — it is changeable so that the level 
(level of grating sidelobes) of the lattice side lobe caused may be minimum-ized. 
[0028] 

In a modification of invention which especially has an advantage, a boundary of an array included to 
the outside circumference of an active diaphragm field of a low frequency transducer is determined 
by low frequency crossover. In this modification, size (length, width, or diameter) of an array is equal 
to a half of wavelength of a cross over frequency, or smaller than it. 
[0029] 

Instead, when having spread in a frequency range where a crossover is especially wider, first 
resonance F Q of a high-frequency transducer in an audio band region can define a cross over 
frequency technically. Distance between Ufa is set below to 0.5 c/F Q (c is acoustic velocity). F Q can 
be practically transposed to F Q (cut off frequency) of a high-frequency transducer by this 

calculation in general. 
[0030] 

A side lobe can be further reduced by filling uniformly with a high-frequency transducer space or a 

field between low frequency transducers placed in this way. 

[0031] 

in another working example of invention, a high-frequency transducer is almost equal in the range of 
frequency of F Q or less than Fc — or "flatness" — a response, [ maintain and ] In order to 

compensate a phase shift between the Ufa output signal and an output signal of a high-frequency 
transducer simultaneously, a potential side lobe is reduced by what (or an equalization stage is used) 
is amplified. A phase shift filter is contained in this modification in a signal path to Ufa, and radiation 
of Ufa is made to follow the same phase shift as a high-frequency transducer certainly preferably. 
[0032] 

In another working example of invention, restrictions that separation of the maximum of Ufa must be 
<=0.5 C/Fn are eased as follows, without causing a strong lattice side lobe. A small section of a 

transducer provided with a main array located in the center of an array and the surroundings of it, It 
is replaced with a transducer of a wide band rather than having lower resonance frequency, for 
example, F Q ', A center section of this main array on frequency which falls in less than F Q till a place 

(for example, F L ) lower than F Q ' or it at least. If it can contribute to a big sound power output and a 

compensation equalization filter is used, Ufa may be separated in as large a distance as c/Fq»0.5 

c/F q . Clearly, a cross over frequency for this subset (subset) of a main array is less than F Q , and 

should be reduced even by F L low to F Q \ This approach that reduces a lattice side lobe, Instead, it 

is expanded by inserting more patches of a broadband array transducer than one, and the room 
arrangement of these patches is preferably carried out almost equally covering width and height of a 
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main array depending on how many patches are used. And separation of Ufa is increased still more 

nearly further. 

[0033] 

Preferably, larger room arrangement is performed toward the circumference of an array, and when 
an array is crossed and an array transducer is positioned unevenly, there is an advantage still more 
nearly further. There is an effect of reducing a side lobe which is not desirable in this. 
[0034] 

The quality of a beam of a sound beam generated by array improves further by using a window 
function which smooths an end of an array. Suitable window functions which will taper off if it 
separates from a center region are a cosine window, the Hanning window, and other same window 
functions, for example. 
[0035] 

A window function is realized by performing a weighting preferably by a factor which depends for an 

output swing of a transducer on a position of a transducer in an array. 

[0036] 

Thus, it is possible to generate true surround acoustical environment from a case of size of the 
usual television in listeners' position, Without using only a number to which it is high frequency, 
therefore an array of a ****** transducer is used relatively, it is a low frequency wave, therefore an 
expensive transducer was restricted relatively, Invention can be used for a compact surround sound 
system which positioned all them in a front face of a system. A television monitor can be carried on 
a system or in the bottom, and a refreshable unit can be simultaneously formed for video and audio 
information, Or expense can be further reduced by making it couple directly with a transducer array, 
sharing a power supply unit and an outer frame (casework), and reducing external wiring and 
connection. 
[0037] 

Instead, beam direction manipulative capability can also be used for "double monophonic (dual 
mono)" mode which emits an audio channel of two or more different sources in the two different 
directions. This alternative working example is useful combining a split screen or multiplex window 
television which can emit an audio signal relevant to each window in the direction different, for 
example towards a different hearer. 
[0038] 

A high-frequency transducer is chosen to performance and (low) expense. An effective radiation 
radius of a transducer is in the range of 10 thru/or 50 mm, and is in the range of 20 thru/or 40 mm 
more preferably. An array of such a transducer is suitable for a surround-sound system in setting 
out the inside of a home, or indoor [ other ] (for example, office). The sound projector (Sound 
Projector) at a bigger place. For example, it is a theater, or if it is designed so that it may be used 
as the public address system (Public Address system), as for a bigger array transducer of not less 
than 50 mm, for example, a diameter, even a thing not less than 100 mm in diameter will be used 
further. 
[0039] 

The array of this invention is a flat surface (that is, all the transducers are arranged at the same flat 
surface), or a false flat surface (that is, arranged at the composition which a transducer is 
substantially arranged at the same flat surface, or is considered to be a flat surface for practical 
use) preferably. Each transducer has a normal axis vertical to the flat surface of an array and 
preferably, parallel to each normal axis of other transducers in an array. 
[0040] 

The invention can generate the beam of at least two sounds simultaneously again. Have a speaker 
system containing the array of an electric sound transducer in which at least one direction 
operation of said beam is possible, and a set of the first of said transducer, Substantially, it is an 
impossible high-frequency transducer to emit a low frequency sound, and a set of the second of 
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said transducer, Are a low frequency sound the possible low frequency or the broadband transducer 
of emitting, and in said system. A low frequency content is filtered from the signal beforehand set to 
be emitted by the high-frequency transducer, and the filter system added to the signal which has 
set said low frequency content emitted by the low frequency transducer beforehand is contained. 
[0041] 

It becomes possible for the high-frequency transducer of a low price to form most arrays more, and 
to output all the low frequency signals by this composition, using a set smaller than that of low 
frequency or a broadband transducer. Preferably, these transducers can be in the circumference of 
an array and can make the directivity of a low frequency beam into the maximum. 
[0042] 

In the modification of low cost, an array is especially a line array which has 1, 2, or the three 
horizon. It becomes possible to make it point perpendicularly to a beam by this in the horizontal 
plane which does not almost have possible directivity. 
[0043] 

Invention consists of a speaker system provided with two or more transducers arranged at line array 
form again, and the room arrangement (spacing) of the average between transducers increases 
toward the end of an array. 
[0044] 

Side lobe power can be effectively reduced by the uneven room arrangement of a transducer, and it 

is especially useful to the application of a double monophonic recording. 

[0045] 

Invention consists of the method of generating the beam of a sound using the array of an electric 
sound transducer again, and this method, The signal beforehand defined for the high-frequency 
transducer is filtered, a low frequency content is removed, and it has a step added to the signal 
which has defined said low frequency content beforehand for the low frequency transducer. 
[0046] 

Invention consists of a method of generating a beam of two sounds to two listeners' each using a 
line array arranged horizontally, and said method, The first audio program is turned to the first 
listening position, and it has a step which makes a listening position from which the second differs 
the second audio program turn to. 
[0047] 

These and a viewpoint of other invention become clear from detailed explanation of the following 
about an example which is not restrictive with reference to the following schematic views . 
[Working example] 
[0048] 

(DETAILED DESCRIPTION) 

With reference to drawing 1 , the transverse plane 100 of a well-known transducer array speaker 
system is shown. Generally in the following, this system and the new system by a modification of 
this invention are mentioned with a "sound projector/' 
[0049] 

The array 1 10 of the 254 transducers 1 1 1 in which each has a diameter which is 35 mm is contained 
in the sound projector system of well-known of drawing 1 . The transducer is arranged at the lattice 
of the triangular pitch provided with a rectangular enclosure or edge. Array 110 the very thing is 
arranged on the rectangular substrate 101. The sizes of the whole substrate are 900 mm in length, 
and 552 mm in height. The transducer 1 1 1 is usually equal and performs good sound reproduction 
over almost all the audio spectrum. Since the size of those diaphragms is small, relatively, the 
transducer 1 1 1 which needs to enlarge distance (travel) of movable coil systems, needs to attain 
sufficient power, and is so used in a well-known design is difficult to manufacture, and it is 
comparatively expensive. 
[0050] 
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2D array of the broadband transducer by which room arrangement was carried out uniformly is 
provided by conventional technology, Using it, the beam of one or more possible sounds of direction 
operation is generated, and it reproduces one or more channel audio signals, for example, a stereo, 
or one or more channels of a surround sound continuously. By a beam's crossing an array and 
inserting the time delay for every transducer, direction operation is carried out and the multiplex 
simultaneous beam of a predetermined array is generated by linear superposition. However, in order 
to succeed technically and commercially and to carry out the possible equipment of such direction 
operation, some problems [ like ] described below must be conquered. 
[0051] 
Definition : 

DSP Specific working example of a digital sound projector, i.e., a multiplex beam, and the possible 

sound phased array speaker of direction operation. 

HF High frequency [for example, >2 thru/or 4 kHz] 

LF Low frequency wave [for example, <300 thru/or 500 Hz] 

MF Intermediate frequency [between LF and HF] 

[0052] 

The following are among the problems which should be solved. 
Simply good directivity is attained by - low cost. 
A low side lobe level is attained by the transducer of - small number. 
Good LF performance is attained by - low cost. 

Such a useful DSP small enough is made that it is settled in the outer frame of a **TEREBI screen. 

Simultaneous double monophonic audio performance is made possible by - low cost. 

[0053] 

(The number of transducers, and arrangement) 

The number of the transducers which form an array is proportional to the area of an array, and in 
inverse proportion to the square of separation between transducers. The side lobe (lattice side lobe) 
of the beam which is not desirable is generated by the array on the frequency exceeding critical 

frequency F . and F„ is the frequency of the sound wave of the order as separation between 

c c 

transducers with same wavelength here. It is the same as the desirable main beam, or these lattice 
side lobes are the things of similar intensity, and are the things of the same (thin) beam width. 
Since that is right, it cannot ignore easily. 

In order to minimunrHze the harmful effect of these lattice side lobes, it is necessary to make 
separation between transducers as small as possible, and to make F c as high as possible. F c is >=- 

20kHz ideally, namely, although audibility is exceeded, transducer separation of about 17 mm or less 
is needed by this, and the separation is an order of the 20-kHz wave length of sound in the air here. 

[0054] 

Although the maximum of the diameter of a transducer is determined by this maximum of transducer 
separation about 2D array of a flat surface or a curved surface, it is because it stops suiting the 
array of it physically simply when a transducer becomes large. The expense and complexity of a 
transducer provided with predetermined performance (for example, the sensitivity, maximum power 
capability, and bandwidth of dB/W in 1 m) will increase very steeply, if the physical size is reduced, 
but. the cause needs a very big excursion for big LF output from a diaphragm small [ that low 
frequency sensitivity is proportional to the square of the area of a diaphragm ] — it — a shortly 
very long magnetic gap — or it is that a heavy, inefficient, very long coil is needed. 
[0055] 

The expense and complexity of an array and its drive electronic circuit C increase to linearity 
mostly with the number of transducers needed to the type of a predetermined transducer. In an 
analytic form, it is the area A about the size of a characteristic enclosure, and 2D array of the width 
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W and height H (although it is actually a rectangle and will not be), 
A=kWH 

(here, it is k<1) about other forms like [ array / rectangular ] k= 1 and an ellipse form array, if c is 
the acoustic velocity (- 340 m/s) in the air and F h is the highest frequency in which direction 

operation should be carried out by the array which is not provided with the side lobe which is not 

desirable — the transducer separation S — it should follow 

S<=c/F h 

(here, c/F h is wavelength) in the air of the sound of frequency F h . This result is cautious of being 
realized about the case where direction operation of the beam is carried out in accordance with an 
array axis at right angles to an array. If only a certain angle b shifts from an axis and direction 
operation of the beam is carried out, a side lobe must appear first at -90 degree to an array axis, 
and S must be reduced further, and a side lobe must be eliminated. A beam shifts from an axis 90 
degrees, and if direction operation is carried out, S must fill S<=c/2F h , in order to prevent a lattice 
side lobe. Although only the case where a beam is on an axis by b= 0 below is taken into 
consideration, the same consideration as the above is applied still more 
[0056] 

If it does so, the round numbers of the transducer in the array N will be given by the lower type 

N=k(W/S)(H/S) 

And in each size, it revalues to the nearest perfect transducer, 
N=kRound(W/S)Round(H/S) 

(Here, Round(x) is an existing suitable roundup function which changes the independent variable into 

a neighboring integer). 

[0057] 

If description when saying that the expense C is proportional to severaIN of a transducer finally is 

recollected, 

C=jN 

Here, j is a proportionality constant of a certain approximation. Then, severaIN of a transducer 

needed is proportional to k, W, H, and F h 2 approximately (because, S<=c/F h ). 

[0058] 

On the other hand, beam direction operation performance of an array is proportional to the breadth, 
namely, such a possible level beam width becomes narrow, and such a possible vertical beam width 
becomes narrow that a value of H is large that a value of W is large, maximum-directions operational 
frequency which is not provided with a side lobe which is not desirable becomes high, so that a 
value of S is small, and a value of F h is large as a result and. Thus, profits of expense/performance 

are the compromise matters between making these values smaller and enlarging more. There is no 
"optimal" solution and there is only a group of a solution which provides performance whether it is 
high or low, to expense of whether it is high or low. 
[0059] 

In order to express simply (accepting it), in the above-mentioned, a transducer is cautious of having 
assumed that it was what has been arranged at a lattice of a horizontal and vertical rectangle (and 
actually square). Practically more good uniform transducer arrangement is possible, arrangement of 
a triangle lattice is also included in it, and the direction of the lattice is chosen so that an effect 
which is not desirable as for a side lobe generated may be minimum-ized. In such each lattice 
arrangement, although it differs, same formula is applied, and all they are contained in this invention. 
Only square lattice arrangement is described for lucidity. 
[0060] 

The figure which serves as some examples only for the purpose of illustration is given. The rectangle 
of a sample and a square-lattices array have a near size of W= 800 mm, and H= 600 mm, and F h is 
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chosen so that it may be set to -8kHz (direction operation performance [ of a full range ] - it is 
[ that it is a pair - ] suitable extraordinary compromise of the availability of a transducer with a 
small diameter). If it does so, 
S<=c/F h 

Since come out and it is, 
S<=340 / 8000-42.5 mm 

S= 40 mm is chosen in consideration of practicality. Then, it is since it is k= 1 about a square- 
lattices array, 

N=kRound(W/S)Round(H/S) 

=Round(800/40)Round(600/40) 

=20x15=300 

When it does so, such an array About 300 transducer, Since the array of a separate amplifier (a 
total of 300 pieces) and 300 amplifiers which drives each transducer is driven, many signal- 
processing channels (it is dependent on the number of the source channels of an input audio) are 
needed dramatically, this is clearly complicated — probably — ** — it is an expensive system. 
[0061] 

About reproduction of only a signal of only a stereo, or a stereo signal plus central channel, what 
(when a channel sound beam on either side rebounds by a reflector of a wall on either side or others 
of a listening field) a sound beam with a level narrow size acts good — further, When a vertical 
beam width makes reproduction successful, it is relatively found out from modeling, analysis, and an 
experiment that it is not important, either. Then, in order to reduce expense and complexity of an 
array which have only low influence for performance of an audio, a size (height) of H array is greatly 
reduced to a size (width) of W, then it can be mostly in direct proportion and expense and 
complexity of an array and its electronic drive circuit can be reduced. In a limit, H is not reduced 
rather than it, although the following values are reduced, 
Round(H/S)=1 

That is because it must be the size same at least as vertical breadth of an array transducer used, 
and a size of H then, a vertical array beam width, It is considered as a size which is almost the same 
as each transducer beam width, and there is a transducer of one a "line" intrinsically. 
[0062] 

Depending on an array lattice pattern used, these are not necessarily on a straight line, and a 
triangular lattice may be used, for example. In this case where it is restricted, it is the expense C, 
C=jN=jkRound(W/S)Round(H/S)=jkRound(W/S) 
[0063] 

It is also found out by modeling, analysis, and experiment that a perfect surround sound is also often 
reproduced in the inside of a success by the array by which such height was reduced, or RHA. 
These arrays also have H~S skill almost equal to the room arrangement of a transducer with level 
H«W, for example, H<W/4, or [ less than H<W/8 ], and still more nearly vertical size, such an array 
not a large straight beam but a thin horizontal beam, [ generate and ] The vertical fan beam (.) which 
passes over listeners to the either side of the listening fields namely, — level — narrow — vertical 
— it is large — it turns and they face to the side attachment wall behind a listening field, or a back 
wall — on the way — he coming out, and listeners not hearing it and, And when it is the listening 
environment which generates the effect needed for a surround sound because it rebounds with a 
side attachment wall and/or a back wall and returns behind behind listeners to listeners, a surround 
sound is generated to the inside of a success. 
[0064] 

Thus, in one viewpoint, performance acceptable at low expense is relatively provided by invention. 
[0065] 

(Size of a transducer, and selection) 

As mentioned above, a broadband array transducer with a small diameter (that is, from LF to HF is 
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covered), Although LF end is especially covered, expense starts, as the whole array, it is difficult, 
and although made, it requires expense, it is because they need a very big excursion, and consumers 
do not use it for it widely. 
[0066] 

What is necessary is just to add one or more LF transducers which reproduce all the LF audio 
ingredients, in order to solve this problem. And the remaining array transducer needs to reproduce 
only inside and high frequency, and an easy transducer of low cost is enough as it. desirable — LF 
transducer ("Ufa") — exactly — the inside of a boundary of an array — or it is placed around. 
These are used for reproducing all the LF signal components (it is this context and LF means about 
300 thru/or less than 400 Hz) from all the audio channels that should be reproduced. 
[0067] 

Generally for good LF reproduction, Ufa has a bigger diameter than an array transducer. It avoids 
that a lattice side lobe which was probably produced if it called off that close uniform room 
arrangement of an array transducer was confused, then Ufa was placed into a main part of an array 
by putting Ufa on the circumference of an array and which is not preferred adds and arises. 
[0068] 

Several kinds of ways can perform distribution of LF ingredient. When the easiest, LF ingredient is 
filtered and taken out from each audio input channel, and is distributed to one or more Ufa. If 
refined, LF audio ingredient will be distributed to one or more Ufa located in the left of an array from 
a channel of the forward left and the left rear, and it will distribute to Ufa located in the right of an 
array from a channel of the forward right and the right rear. Separation to right and left of an audio 
signal is raised by this. In such equipment, LF audio ingredient of a central channel is distributed at 
best [ convenience ] almost equally to Ufa located in right and left of an array. If furthermore 
refined, LF ingredient of a central channel can be rather distributed to a small group of a broadband 
LF possible array transducer a center of an array, or near it on the whole or selectively. However, 
such a central LF array transducer, If room arrangement of an array transducer needed is not 
disturbed, it becomes what has a small diameter inevitably, expense increases rather than the 
remaining array transducer, and/or that is right to a complicated thing. 
[0069] 

(Front channel) 

When an array is placed near the listening room a corner (contrasting with one middle of a wall), or 
near it, finding out a suitable rebound-phenomenon point for a sound beam showing the forward left 
and a forward right (stereo or surround sound) channel, it is more difficult for a beam orbit which 
reaches listeners from the forward left and a forward right position namely, — to be made to be 
included, and it obtains from a right direction. 
[0070] 

for solving this problem — bigger LF transducer than those [ at least two ] — exactly — the inside 
of the boundary of an array — or, although it is the circumference, What is necessary is to position 
dominant in the right-and-left side of an array, to add, and just to reproduce all the spectra of the 
forward left (that is, other things of an array do not use), and a forward right channel only using 
these transducers (respectively). 
[0071] 

It is convenient if the response of a full range (that is, HF means from 15 kHz to 20 kHz from LF to 
HF here) is possible also for these LF transducers. Preferably, LF transducer in this purpose is a 
broadband transducer like Ufa equipped with the "Heuser (whizzer)" corn. 
[0072] 

If bigger LF transducer is unable to reproduce the audio channel bandwidth of the forward left and 
the forward right instead, they, It may be used or more with regards to one of the array transducers 
nearest to each of LF transducer, and a zone split filter, /which adjoins the ingredient above LF 
respectively towards LF transducer of right and left [ LF ingredient of a channel on either side ] — 
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it turns to each of one or more nearest array transducers. Thus, a forward left channel is dominantly 
emitted from the left end of an array, and a forward right channel is dominantly emitted from the 
right end of an array, and gives the rendering in which the usual L of 2 or many sources of a channel 
and acceptance of R stereo ingredient are possible 
[0073] 

The more the physical separation of LF transducer of this approach is large, when being used for 
especially reproducing a sound together with a picture the more, it is connected with the visual 
display screen (TV) of the newest 28" thru/or 40+", and acts better. However, it is applicable again, 
even if separation of LF transducer is smaller. Spatial separation of the sound stage of the right and 
left recognized by listeners is further raised by using either usual and a well-known wide stereo 
signal processing algorithm. 
[0074] 

(Uneven array) 

The expense and complexity of the height reduction array for surround sounds are too high still 
more for equipment for general consumers with dramatically large capacity like a TV receiver. In 
order to be able to perform such equipment, it is required to reduce the number of a transducer, a 
drive amplifier, and signal-processing channels as much as possible, to minimurrHze expense, and 
to, maintain as highly as possible separation of the channel of the forward left, a center, the forward 
right, the left rear, and the right rear on the other hand. It is desirable for application to have as 
large if it is wide screen TV (for example, plasma screen of 42") an array as almost the same as the 
screen, for example, and for the sound of all the front channels to cross screen width nearly 
thoroughly, and to distribute it. If the greatest room arrangement S (it is mentioned above and the 
lattice side lobe which is not desirable is prevented) of a permissible transducer is given, The 
minimum several N>=Round (W/S) of the transducer is suggested by this, and then, for 
commercializing, the inclusive charge C (= jN) will become large too much. A actual example: 
Assume what is a display screen of the diagonal line of 42", and the aspect ratio of 16:9, and is set 
to W- 930 mm. If it is S= 40 mm from the Reason for selection of the transducer on sound, it is in 
the same height H as a screen, i.e., an H= 523-mm perfect 2D square-lattices array 
N=kRound(W/S)Round(H/S) 
=1 xRound(930/40)Round(523/40) 
=23x13 

= 299 transducers 

** — it becomes required. 

[0075] 

Even in a case where there is limitation that height H of 2D array is reduced by height of one (in an 
example of these square lattices) transducer, it is in this still more, 
Nmin=Round(930/40) =23 transducer 

It is needed together with **, a drive amplifier of 23, and many signal-processing channels (with a 
sound beam system by which direction operation is carried out to five steps, it is a signal- 
processing channel of 5x23=1 1 5 at the minimum). 
[0076] 

A potential solution of this expense / complexity problem is described here. In the first place, use 
the above-mentioned approach, and an array transducer Low-price equipment and LF audio 
ingredient without LF, if possible (for a stereo and/or surround sounds), it will be used for 
reproducing the perfect forward left and a forward right channel in right and left ends of an array — 
it is realizable by a bigger diameter, LF, or a broadband transducer of a couple at least. However, 
even in a case (an array is the height of one transducer) where height is limited, about many array 
transducers and examples shown exactly, an array transducer of further 21 [ a minimum of ] (or — 
about it) is required for such techniques between LF transducers still more. If room arrangement S 
of an array transducer is increased, can reduce expense and complexity, but. If room arrangement S 
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of a transducer is increased exceeding 40 mm which is a design target, Listeners one person 
intentionally When removing the above or all the members (for example, meant so that it may be 
audible only after a channel beam of the left rear or the right rear rebounds at a wall or the ceiling 
once or more), [ the direction of an intended beam ] A side lobe with an unacceptable perfect 
amplitude of not less than about 8 kHz often directly turned to listeners is generated 
[0077] 

Although the solution is reducing the number of transducers in an economically acceptable number, 
for example, Nred<Nmin, Without using the room arrangement between uniform transducers like 
usual, the room arrangement between transducers is made uneven, and it is increased as the pair 
separates the room arrangement between the pairs of the transducer which especially adjoins from 
the center of an array. It is what the effect "makes indistinct for" a lattice side lobe, and those 
maximum amplitude is reduced and those restrained effects (nuisance value) are reduced bv it 
[0078] 

Many methods are to attain this effect and those some, It is useful about this point, namely, by 
them, arrangement covering [ that the number of the whole transducers is smaller ] predetermined 
length (or height) or the whole array size is enabled, and, on the other hand, generation of the lattice 
side lobe beam of the total amplitude which is not desirable is avoided. Although one especially 
useful composition is described below, the process has described one of the main sizes of an array 
(about the array of for example, a square/rectangle, it is one of the three main directions of the 
array of width, height, or a triangle) here. 

i) Determine whether first to make into even number the number of transducers used in this size of 
an array, or consider it as odd number. 

ii) If the number is even, the room arrangement of a pair of first transducer (center) will be uniformly 
carried out about the center line (it can set in this size) of an array, and if the number is odd, the 
first transducer will be placed in the center of an array in this size. 

iii) Next, in the case of odd number, in the case of even number, the remaining transducer all the 
transducers, Using the transducer driven uniformly, the average array amplitude density which 
meets this size distributes so that a useful aperture illumination function (aperture illumination 
function), for example, a rectangular cross, cosine, Hanning, humming, a gauss, etc. may be 
resembled. One method of opting for such room arrangement composition is described below 
[0079] 

In the modification of composition of having been described exactly, different power levels supplied 
to one or more of the transducers are used (because, probably). [ ** and ] For example, one of the 
transducers the end of such an array or near it like [ at Ufa and the time of being broadband Ufa if 
possible ], In [ since there is a different transducer provided with bigger power handling capability 
******** again, come out, and ] the composition of a certain modification of this, Perform special 
power to each transducer which the same target is held up, namely, is chosen for other Reasons of 
these, or distribution of amplitude, and the average local amplitude density of an array by the 
suitable room arrangement of a transducer. It shall be closely followed by the desirable aperture 
illumination function, and generally, A transducer provided with higher amplitude rather than a thing 
without that right, the transducer which becomes that by which room arrangement is carried out 
more greatly from what adjoins them and by which amplitude is reduced will carry out room 
arrangement soon by what adjoins them (namely, — rather than being able to set in the composition 
which is not the first modification). 
[0080] 

The main advantages of the room arrangement composition distributed such, The lattice side lobe 
(the critical room arrangement frequency is exceeded) to which the room arrangement of the narrow 
total amplitude generated by the regular array was regularly carried out by it, Let the effect which is 
changed to the side lobe of the room arrangement to which wide low amplitude was distributed, 
therefore what it specifies every one direction and "being pointed out for (point) out" out does not 
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have, then is recognized by side lobe "inside" (within) listeners be a smaller thing. 
[0081] 

The one useful method of choosing the room arrangement of the uneven array transducer by the 
above-mentioned composition is described here. Although one-dimensional array structure provided 
with the amplitude of a transducer uniform for simplification is described, that method is provided 
with uneven transducer amplitude, and is easily generalized by two dimensions or more than it, and 
those composition is also a part of this invention. 
[0082] 

The essence of this composition the average by the local (it adjoins) transducer of the source 
amplitude density (1-D array) of linearity, or a partial source amplitude density (2-D) array, It is a 
useful window or an apodization function (apodisation function), and is making that by which cosine, 
Hanning, and a gauss are contained in the usual example follow. In the portion of these array 
openings with a lower apodization function, those separation is larger about the transducer generally 
driven uniformly (and generally these functions decrease gently-sloping toward the end of an array 
from the center of an array). 
[0083] 

One specific working example is described here. (It uses as what shows that y integrates x with x 
for the following notation y=integral(x)from a to b restrictively between ultimate x=a and x=b.) 

A) Choose the array length L [length unit] and define scaling coefficient S=1/L. Array length defines 
the distance unit x by which scaling was carried out as being set to 1. 

B) Choose an opening weighting function (pi x/2), for example, W(x)=cos. 

C) Choose severaIN of a transducer in an array. 

D) Regard a ******** transducer with a number as 0, 1, 2, and N-1 at x=X Q , X v X 2 , and X NH [NB 
in a distance unit by which scaling was carried out]. 

E) Considering it as A=integral(W(x)) from x=X Q to x=X N _ r namely, being needed in the sum total of 
window amplitude, =A/(N-1) an opening between a pair of (N-1) each of a transducer of adjoining X . 
and X j+1 — an average — a sum total opening — equal — contribution y(i) — carry out. 

F) And set to X 0 =-1/2 and the first transducer is in x=-1/2 by definition. 

G) [which calculates X 1 so that it may become y(0) =A/(N~1) integral (W(x)) from x=X Q to x=X 1 — 

it is cautious of this analyzing and solving it simply about integrable window function W(x). ] [ solve / 
about a more complicated window function / calculate and ] is easier. 

H) calculating the remaining X . continuously from i= 2 to N-1 by same calculation — namely 
It is y(M) =A/(N-1) integral (W(x)) from x=X M to x=X jt 

I) Approximate appropriately, and it is called for that it is X^^+1/2, namely, the Nth transducer is 

at the end of a unit-length array. And the position in the [length unit] of the transducer in an array 
is searched for by breaking X Q , X v X 2 , and X N _., by S. 

[0084] 

Actually distribution of the additional useful room arrangement of a transducer, It is generated by 
defining the linearity parameter R and 0<=R<=1, and R= 0 makes uniform room arrangement here, 
and it is found out that R= 1 is what makes completely uneven room arrangement which is 
calculated by said method. In the first place, weighting function W(x) is transposed by W'(x) of the 
version normalized as follows. 
1=integral (W(x)) from x=X„=-1/2 to x=X NH =+1/2 

Similarly, it is uniform or it turns out [ which was normalized ] that weighting function lT(x)=1 of a 
rectangle has the following characteristic, 
^integral (U'(x)) from x=X Q =-1/2 to x=X N _ 1 =+1/2 
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And in the upper steps G and H, the following is used instead. 
G) Calculate X 1 as follows. 

y(0)=1/(N-1)=(1-R)integral(U , (x))+Rintegral(W'(x)) 

Here, both integral(s) are about from x=X Q to x=X 1 like [ front ]. 

J) calculating the remaining X . by the calculation same from i= 2 to N-1 one by one — namely 

Y(i-1 )=1 /(N-1 )=(1 -RjintegraKU'CxW+RintegralCWXx)) 
However, it finds the integral from x=X j _ 1 to x=Xj again. 

[0085] 

then, the thing the value of R is chosen [ a thing ] for an infinite set of distribution of the room 
arrangement of such a transducer like 0<=R<=1 — each — it is calculable about all opening 
weighting function W(x). It divides about application of a kind of everything but this Description 
which is being explained by the way, and useful array structure is made by the specific value of R. 
For example, if [ W(x)=Cos (pi x/2) ] R-0.8, spatial distribution of side lobe energy with suitable low 
maximum peak side lobe amplitude to provide two listeners' (or more than it) each with a 
simultaneously different program will become very large, but. However, many of other values of R 
have a useful effect and it they, Another program (or another portion of the same program) which 
performs the above-mentioned algorithm by computer, and carries out the modeling of the form of 
the beam generated by such array, It is chosen by using the output value of X . about the input 

position of a transducer. 
[0086] 

The set from which the uneven room arrangement composition of the transducer which has the 
slightly different characteristic differs is based on the geometric sequence of numbers of the room 
arrangement of a transducer pair which begins from the center of an array and continues, j is a 
number 0 of the first transducer of a center or its right. Namely, the pure geometric sequence of 
numbers by which it is j=N/2, or (N+1) / 2, and the transducer to which the number of less than j is 
given is positioned in mirror symmetry about the center of an array (here) the ratio to (X -X M ) of 

(X j+1 -X j) — j — < — =i<=-1 — a constant — it is — a good result is obtained and it has the 

specific characteristic of reducing greatly the amplitude of the skirt of the first beam, and the 
amplitude of a lattice side lobe. The parameter R which makes smooth mixing purely after all 
between the room arrangement (R= 0) of a uniform array, and the room arrangement (R= 1) of the 
geometric sequence of numbers of uneven room arrangement. The countless set of another room 
arrangement which defines as the functionally same method as the above-mentioned thing, and can 
be chosen so that what poses a problem most in predetermined application in any features of a 
beam and a side lobe with all the values of R which is in between may be optimized arises. The room 
arrangement of an uneven exponential transducer can show that it is equal to the room arrangement 
of a geometric sequence of numbers. 
[0087] 

By the geometric sequence of numbers of the distance of the transducer which continues from the 
center of an array, a symmetrical thing is too used in a further different set of the composition of 
the uneven room arrangement of a transducer about the center of an array. The pure geometric 
sequence of numbers by which j is a number of the transducer of the beginning of a center or its 
right, and the transducer to which the number of less than j was attached is positioned in mirror 
symmetry about the center of the array (here) the ratio to (X /X^) of (X j+1 / X ; ) — j — < — 

=i<=N-1 — a constant — it is — it is useful again and obtains. The parameter R which produces 
after all smooth mixing between the room arrangement (R= 0) of a uniform array, and such a 
geometric-progressive sequence of numbers (R= 1) that has distance from a center. It can define by 
the method functionally same with having mentioned above, and an infinite set of another room 
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arrangement arises with all the values of R which is in between. 
[0088] 

Similarly, with another room arrangement composition, the room arrangement of the following forms 
is used still more, and p and q are constants here. 
(X j+r X .) =plog (Iq) 

After all, in specific environment, such room arrangement composition has the range of the 

characteristic of a useful beam shape and a side lobe form. 

[0089] 

The effect which makes these selections so that the room arrangement of the array transducer may 
be carried out unevenly appropriately, A lattice side lobe says that it is not perfect amplitude 
(namely, the same intensity as the desirable main beam) any longer, and they, Rather than signal 
beam amplitude, by at least 5 dB, amplitude may be reduced by the Maximum Sidelobe peak 
amplitude so that it may generally decrease low by 10 dB. Then, the number of the transducers in 
such an array in which minimum acceptance is possible already, A compromise are not by the ratio 
(namely, -W/SxH/S) to the greatest room arrangement that can permit the size of the enclosure of 
an array, and dramatically selectable between a small number of transducer and acceptable signal- 
noise ratio (the signal in this case is a sound of the audible level from a desirable direction.), 
the sound of the audible level from the side lobe of the beam made indistinct [ a noise ] — it is — it 
is controlled. 

The further flexibility is applied to balancing expense with the designer of an array to performance 

by this. 

[0090] 

These improvement in array performance is attained without using additional signal processing. 
Namely, in order to attain these advantages, it is necessary to apply only the delay of a signal which 
became independent of frequency. It is cautious of there being no necessity of adding an excessive 
filter special to each transducer drive channel (to except for the simple amplitude weighting function 
which can probably be performed by a case in minimum additional calculation or the electronic 
circuit of a kick), then not undertaking additional expense. 

different sound of this is in each other quite in the neighborhood — it differs — it turns to listeners 
— the array is used for the thing — it divides to a case, and is worthy and it is when the 
performance described by patent number WO01/23104 by the same applicant is special. 
[0091] 

For example, the array by which room arrangement is carried out first uniformly to the listeners L1 
of one person who is in the end of a sofa audio program API (connected with video program VP1 
displayed on the screen in the place which is probably visible from the sofa of ****), and — 
probably — ** — audio program AP2 (probably it is related to ******** and video program VP2 
which exist at the time and which are the same or are displayed on another screen) by the second 
sound beam to the second listeners L2 who are in the other end of the same sofa. The case where 
it is a time of to provide being desired is assumed. The two listeners define the angle A which exists 
at the center of an array in a level flat surface (it is in height which is different if one listeners are 
sitting on the floor as a possibility although it is and is the usually almost same level height). 
[0092] 

When only the same angle A is separated from the main beam including the frequency Fx whose 
beam turned to L1 is higher than F c so that the side lobe of Fx may be turned to L2, to L2. Although 

it is large, the frequency which the program audio of L1 of the frequency Fx can be heard by 
maximum power, and adjoins Fx of the audio program of LI can be heard on the level reduced more, 
as it differs in frequency from Fx. This interference may be very loud. Some frequency Fx1 to which 
this happens simultaneously with the specific value of F c about an array and listeners' separation 

angle, Fx2, **** with **. It contrasts with happening, when using the room arrangement of the 
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uneven transducer by which the array of the size same as a whole was designed good in this case. 
[0093] 

- when there is no frequency Fx to which it is made not to mean here and L1 hears the program of 
L2 with a maximum level — in an uneven array, the number of transducers is actually reduced 
greatly — **** (comparing with the number in an array with same uniform size), the level 
recognized by the listeners who meant t he unnecessary side lobe level which reaches the listeners 
who do not have intention — 5 dB — or it can design low more. When it does so, as for 
improvement of this performance, expense starts more, and it is dramatically worthy in a 
complicated and uniform array. 
[0094] 

When separating better a direction which reaches listeners and using an uneven array for multiplex 
beam surround sound performance, same advantage of reducing interference of a side lobe is 
acquired. 
[0095] 

(Modification of an uneven array) 

Two more useful modifications of an uneven array, a thing which made size of a transducer uneven, 

and what has an unsymmetrical position of a transducer are described here. 

[0096] 

In the above-mentioned uneven array, the room arrangement of the array transducer will be carried 
out more in the center soon, and room arrangement is more widely carried out towards an end of an 
array. Therefore, it is possible to equip with a bigger transducer than that of a diameter a position 
separated from the center. A diameter of a transducer can actually be gradually enlarged towards an 
end as room arrangement increases gradually towards an end. I hear that it has bigger sensitivity 
and the efficiency which improved more, and a bigger transducer than that of a diameter can 
generally make expense almost the same compared with a transducer with a small diameter, and it 
has an advantage. Then, the whole performance can be improved, without almost or completely 
increasing expense. 

[0097] , 

In an uneven line array described until now, in general arrangement of a transducer, a pair of the 

transducer has bigger separation as a pair of an adjoining transducer separates from a center of an 

array. This is in a tendency looked at by array symmetrical about vertical Chuo Line. 

[0098] 

If the heterogeneity of room arrangement of a transducer located in the either side of the centers of 
an array is not symmetrical about a center, that is, a position of a transducer is not a mirror plane 
image about a center — if it becomes, the further reduction of the Maximum Sidelobe value can be 
attained (that is, a side lobe is boiled still more with asymmetry, and "is made ambiguous"). 
[0099] 

If a method of having described previously which generates a geometric series of room arrangement 
by nonlinear parameter R which is 0<=R<=1 is used, a symmetrical transducer position will be made 
by the method at the either side of Chuo Line. An unsymmetrical uneven pattern can be made by 
using a value from which the parameter R differs about one near transducer position of Chuo Line. 
In this case, although room arrangement in central both sides is geometrically related still more, 
room arrangement values actual at the central each side differ. 
[0100] 

An example which carries this out is shown below. Although it is an example of 1D prepared in order 

that this may describe clearly, the approach acts good equally also in 2D and 3D. 

[0101] 

An array of the 1-m length having 21 transducers is considered. In 19.75 kHz, a beam is drawn 
ahead straightly (it is vertically to an array), the minimum Maximum Sidelobe value of -90 to +90 
degrees is attained, and it is R= 0.98, On room arrangement of a symmetrical transducer, the 
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greatest side lobe level is -7.73dB geometrically about vertical Chuo Line. By considering it as 
unsymmetrical and uneven room arrangement of R(left) = LO and R(right) = 0.41 (see the drawing 2 
I), the maximum side lobe level falls to -9.33dB, and valuable improvement in 1.6 dB is obtained 
without size of excessive parts and an array, or signal processing. 
[0102] 

Two or more arrangement which can perform the above-mentioned solution is shown in drawing 2 A 
thru/or drawing 2 H, and a small circle expresses a high-frequency transducer (in Claims, called the 
first transducer) here, and a big circle expresses low frequency or a broadband transducer. The 
high-frequency transducer cannot output a low frequency audio signal appropriately 
[0103] 

Here, reference of drawing 2 A shows the transverse plane 200 of the speaker system of the first 

transducer array by this invention. 

[0104] 

the — being new — a sound — a projector — **** — 40 — mm — an equilateral triangle — a 
pitch — carrying — having had — 38 — mm — a diameter — having — 132 — a piece — being 
small — high frequency — (— HF — ) — a transducer — 21 1 — an array — 210 — containing — 
having — **** . 

The pitch of the triangle is oriented so that a triangular base or roof may become parallel to the 
width of an array. 

The array of almost an ellipse form is provided with the level line of the center of 17 transducers, 
and and the layout of the remaining transducer, It is symmetrical in general about this level Chuo 
Line in a triangular lattice, and has a line of 16 pieces, 15 pieces, 12 pieces, nine pieces [ ten 
pieces ] /, and four transducers/six pieces which adjoins each other succeeding the upper and 
lower sides of 17 lines, and the transducer has become 132 pieces on the whole. 
[0105] 

Then, as for the transducer, the center of one transducer is arranged as the line of a top or the 
bottom, or a high-density array (triangle) equally placed on the center line between two transducers 
of the sequence of the right or the left. The number of one line or the transducers per row is 
increasing toward the center of an array, and the array has become an egg shape. 
[0106] 

The array 210 is laid in the rectangular substrate 201, and the corner is left behind in order to lay 
four low frequency (LF) transducers or Ufa 212 where size is equal. A low frequency transducer has 
a diameter of about 105 mm. The room arrangement from the center of LF transducer to a center 
exceeds 200 mm. The distance from the center between LF transducer and HF transducer to a 
center is in the range of 85 to 240 mm. 
[0107] 

The sizes of the whole substrate are 734 mm in length, and 434 mm in height, then are mostly 
adjusted to the size of an available TV receiver commercially [ a certain category ]. 
[0108] 

A cut off frequency of -3dB of a high-frequency transducer 38 mm in diameter is about 400 Hz 
corresponding to a c/Fc=0.86m cut off frequency. Therefore, as for the room arrangement of the 
halfway point between the low frequency transducers nearest in order to reduce a side lobe, the 
field between low frequency transducers is densely filled with the high-frequency transducer with 
most sufficient setting it as about 0.43 m. 
[0109] 

These restrictions about the room arrangement of Ufa let the signal amplification which suits so that 
the fall in the response curve of the high-frequency transducer of less than Fc may be 
compensated pass, and are eased by reducing a cut off frequency effectively. However, the phase 
shift which is not desirable is introduced through this processing, and it can be called "exaggerated 
driving." In spite of a phase shift, it should still be controllable for the purpose of the phase of all the 
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transducers introducing exact delay so that direction operation may be carried out [ sound / which 
is emitted from the both sides of quantity and a low frequency transducer ]. Therefore, the phase 
shift or compensating filter introduced into the signal path of the Ufa signal, for example can be 
included in signal processing described below. In the modification of drawing 2 B, the low frequency 
transducer 212 is laid along the line located in the lower end of the main array 210. In this case, the 
low frequency transducer can form a sub array so that a sound may be led to frequency (related 
with the room arrangement of a transducer) higher than the case where it is shown in drawing 2 A. 
[0110] 

The further modification of invention is shown in drawing 2 C thru/or drawing 2 J. Drawing 2 C, 
drawing 2 D, and drawing 2 E show the array 200 by which the height of invention was reduced. In 
each, the array 210 of the high-frequency transducer 21 1 is prolonged horizontally. 
The height of an array is much smaller than width. 

The termination of each array is carried out by the transducer 212 of the big diameter which can 
transmit low frequency or a broadband (low, inside, and high frequency) in the horizontal end, 
respectively. In drawing 2 C and 2D, there is a transducer of three rows and two rows, respectively, 
and, on the other hand, drawing 2 E shows the transducer of one row. The array by which such 
height was reduced does not require expense rather than the bigger array shown in drawing 2 A and 
drawing 2 B rather than is [ then ] complicated, and is kept unchanged TV footage or next to it 
(preferably the bottom or on) good with those compact form. 
[0111] 

The example of the uneven array of invention is shown in drawing 2 F thru/or drawing 2 J. The level 
room arrangement of the high-frequency transducer 21 1 changes along with the length of the array 
210, and the room arrangement is large towards the both ends of an array. The array 210 of the 
transducer 21 1 of the same size is altogether shown in drawing 2 F. 

On the other hand, that with which the transducer of the end is replaced is shown to drawing 2 G by 
the bigger transducer 212 than that of a diameter. 

Although the transducer 21 1 of the too same size is shown in drawing 2 H, in this case, the diameter 
of a transducer is too large and they are not arranged at linear shape. In this case, they of those 
level room arrangement are still the same as that of in [ it is supposed that the five transducers 213 
of the center of an array are alternate, namely, are displaced vertically, and ] drawing 2 F and 
drawing 2 G on the other hand. According to arrangement of drawing 2 F thru/or drawing 2 G, 
without producing the side lobe which is not desirable, in application like a double monophonic 
recording or a surround sound, there is especially an advantage so that generation of the existing 
directive high sound beam is [ therefore ] possible. 
[0112] 

The example of separation of a transducer unevenly unsymmetrical about vertical Chuo Line is 
shown in drawing 2 I. According to this composition, the useful thing for which the above 
performance is usually attained is found out about reduction of a side lobe. 
[0113] 

The uneven array in which the size of a transducer increases towards the both ends of an array is 
shown in drawing 2 J. 

Although room arrangement is changing, the room arrangement of the transducer is densely carried 
out through the whole. 

Since a big transducer has sensitivity higher than a small transducer and it is efficient, performance 
is likely to improve according to such arrangement. The transducer shown in drawing 2 J has the 
room arrangement between the same transducers as the thing of drawing 2 F thru/or drawing 2 H. 
[0114] 

Below, various parts of a new sound projector are described. Most parts need only making 
arrangement same [ similar to what is used in the well-known system, or ] and new suit. 
[0115] 
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When drawing 3 A is referred to, in the input 301 A compact disk (CD), the material of equipment, 
such as a digital videodisc (DVD), to the source of an audio — a S/PDIF format — or it is received 
by the sound projector as the other lights or coaxial electrical-and-electric-equipment digital data 
streams of an industrial standard format. This input data accommodates the sound track of a multi- 
channel like the simple stereo pair of two channels, Dolby digital (registered trademark) 5.1, or DTS 
(registered trademark) compressed and coded, and the multiplex separate digital channel of audio 
information. 
[0116] 

A multi-channel input which was coded and/or was curtailed uses available equipment and firmware 
for a standard audio and format video first, and is decoded and/or thawed with the decoder 302. An 
analog-to-digital converter (not shown ) is also built in, connection (AUX) with a source of an analog 
input is possible for it, and it is changed into a digital format by which the sample was carried out 
promptly appropriately. Typically, an output obtained as a result is provided with a pair of channel 
beyond three pairs, four pairs, or it. In a field of a surround sound, these channels are often 
mentioned with the left, the right, a center, the surround (or back) left, and a surround (or back) 
right channel. Other channels like the low frequency effect channel (LFE) may exist in a signal. 
[0117] 

These channels or a channel pair is sent to the sample rate converter (solvent refined coal) 305, 
respectively, and it changes a signal into internal data flow of 48.8 kHz and 24-bit quantization which 
synchronized with a clock signal of the internal system clock 304. 
[0118] 

And by a signal stream going into the digital-signal-processing (DSP) stage 306, it compensates the 
characteristic or performance of a transducer, and it interpolates, and a rise sampling is carried out 
to a 96-kHz signal stream. As described more in details with reference to the following drawing 4 
within this DSP stage again, the matched filter which removes a low frequency content from a signal 
stream is realized. 
[0119] 

The further DSP stage 307 performs antialiasing and tone control filtering to all the input audio 
channels (typically eight), And oversampling and interpolation are performed to the data rate which 
increased the exaggerated sample 8 times as a whole, and 24 bit-word output sample of eight 
channels is made at 390 kHz. Signal restrictions and digital volume control are performed also in this 
DSP stage. 
[0120] 

One or more digital signal processor units are contained in the DSP stage. These are commercially 
realizable using available DSP. Instead, a part or all of signal processing may be realized by silicon 
according to an order in the form of an application specific integrated circuit (ASIC). 
[0121] 

Based on an ARM (RTM) core, typically the microprocessor of the control user interface unit 303, 
The timing delay data for the transducer of an array is calculated from the real-time beam direction 
operation setting sent to the digital sound projector via the computer paraphernalia which serve as 
a remote control or an interface from a user. Instead, calculation of this timing can also be 
transmitted to more powerful DSP. a sound projector — each of an output channel — independently 
— direction operation — it can do (each audio input channel, attaching from four typically, without 
six one output channel by which direction operation was carried out) — if it carries out, much 
separate delay calculation will be performed. This number is equal to what multiplied the number of 
the output channels by which direction operation is carried out by the number of transducers. The 
thing [ carry out / dynamically / a digital sound projector / in real time / direction operation of each 
beam ] which will be calculated without remarkable delay if possible is also needed. Once calculation 
is performed, the requirements for delay, or time, It is delivered by the gate array (FPGA) 308 which 
can be user written in, and here delay, It is actually added using high-speed static buffer RAM buffer 
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309, The required delay added to each digital-audio-data sample of eight channels is generated, and 
the version for which each channel is delayed independently is generated about respectively [ an 
output transducer ] (in the working example of drawing 2 A, they are 132 pieces). Instead, this delay 
function can also be performed more cost-effectively within ASIC. The ARM core in the control 
user interface 303 also deals with communication with all the system initialization and exteriors. 
[0122] 

A signal stream goes into the FPGA logic which controls the high-speed static buffer RAM 

equipment 309. 

[0123] 

And in well-known equipment, 24 bit width and 132 390-kHz signals respectively, At 390 kHz, let the 
quantization/noise shaping circuit realized also in FPGA308 of a DSP stage pass, reduce the data 
sample word length to 8 bits, and by one side. The high signal-noise ratio (SNR) in an audible band 
(namely, signal frequency belt from -20Hz to -20kHz) is maintained using noise shaping technique. It 
is still more possible to apply a weight to each of a transducer output with a desired window 
function on this stage. 
[0124] 

The data stream by which sample word width was reduced is respectively distributed to the serial 
data stream of 13 which accommodates additional volume level data by 31.25 Mb/s. Each data 
stream is assigned to one of the driver substrates of 13. Four more signal streams are assigned to 
the driver of a low frequency transducer. 
[0125] 

As shown in drawing 3 B, a driver circuit board is physically close to the transducer 313 which they 
drive preferably, and each of the transducer which they control is provided with a Pulse-Density- 
Modulation class BD output driver circuit. Other power amplifiers are applicable. 
[0126] 

Supply source pressure to a driver circuit is changed by the low-loss switching regulator 31 1 laid in 
the printed circuit board (PCB) same as a class D power switch. In order to make a power supply 
line intermodulation into the minimum, there is a switching regulator about each class D switch. In 
order to reduce expense, each switching regulator can be used for supply to two, three, four, or a 
class D power switch of other integral multiples. 
[0127] 

When any low frequency or broadband transducer also includes it into many transducers 313 and 
provides it with signal delay, it can be made a part of possible array of direction operation. It is 
calculated the same with performing delay by one array transducer of FGPA308. If it changes such, 
it will be carried out whether it is controllable as a sub array which makes LF transducer contribute 
to a beam of a sound by which direction operation is carried out, or becomes independent of a main 
array. 
[0128] 

A low frequency content is filtered from all the input channels, and it is added so that a signal 
stream which should be emitted by four low frequency transducers may be formed. It crosses in a 
sound projector or a filter component to adjust is shown in a fundamental figure of drawing 4 . A 
multi-channel audio signal The left L, the right R, and a central C channel, Arriving as a coded digital 
bit stream which is divided into various audio channel signals containing surround channel SCs 
(surround or the left rear, surround, or the right rear) and the low frequency effect channel LFE is 
assumed. 
[0129] 

Then, the decoded signal forms the input to the intersection system 410. As shown in drawing 3, n 
surround channels and L, R, and C channel, Using highpass and the low pass filters 412 and 413, 
zone division is carried out after the suitable gain control 41 1, and both sides those low frequency 
contents, It is added to a low frequency channel together with a LFE signal, and, ultimately, the 
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output of low frequency Ufa is emitted through the left combined with the left and the right, 

respectively and the right low frequency or the Ufa channel WL, and WR. 

[0130] 

The matched filter or the intersection system 410 shown in drawing 4 is conveniently realized as a 
subsection of the digital-signal-processing unit of the above-mentioned sound projector. 
[0131] 

If all the audio frequencies are supplied to Ufa as well as a high-frequency transducer (from 70 Hz 
to 20 kHz), The lattice side lobe which is not desirable as a result is added a little, and arises, (The 
longest gap of 240 mm from the center between Ufa and a high-frequency transducer to a center) - 
it begins to appear on the frequency of 1.3 kHz, and amplitude becomes more widely and stronger 
on the frequency between -1.3kHz and -3.8kHz for the range of the size of a gap. 
[0132] 

Set a low pass matched filter as Ufa and series, and it begins to reduce amplitude at about 1.3 kHz, 
By the thing which cut off nearly thoroughly at about 3.8 kHz and which is made like (that is, it is 
made to decrease -20 dB or more). The size of an array can be increased a little beneficially and 
effectively (based on the degree which added Ufa), It is found out by modeling and experience it and 
the beam width conjointly emitted for the same Reason being related, and decreasing and that the 
lattice robe generated in addition can be maintained at what has small amplitude (it is < — 20dB for 
example, from the main beam). 
[0133] 

The absolute-amplitude value of the signal sent to a low frequency transducer or Ufa, The sound 
power density (setting at the flat surface of the panel 201) of the part which it corresponded, was 
larger than the signal level sent to each high-frequency transducer, and was emitted, Mostly, in the 
portion of the audio band region where Ufa is used as local breadth of the main transducer array, it 
is fixed, and it, Ufa which the range of is [1 to 1.3 kHz] from [-300 to 400 Hz] in this example, and 
has a bigger radiation zone than HF transducer, When satisfying this condition, it is necessary to 
take into consideration the relative sensitivity of those two types of transducer and, and it is 
required to emit bigger sound power than each of HF transducer as a result, and it also needs to 
observe those power handling capability. 
[0134] 

After all, in this example, all are sent to Ufa substantially [ power / low frequency ] in an audio band 
region of less than [-300 to 400 Hz] (and not almost or completely sent to a MF/HF transducer). - 
in transitional zone between 1 kHz and -4kHz, LP gas filter is the power which becomes weak 
continuously, and hardly affects lattice side lobe performance of an array — it is the zone, and 
frequency which improves beneficially tightness of a beam (reduction in a beam width) is increased 
increasingly, and is mixed. 
[0135] 

A filter of drawing 4 can be used also for filtering a channel of the forward left from an input signal, 
and the forward right, and turning it to low frequency or a broadband transducer exclusively or non- 
exclusively again. 
[0136] 

The above-mentioned system can emit a beam of a sound of quality which endures what is 
generated by bigger array than that of well-known which is described by international patent 
application WO01/23104, and WO02/078388 which were referred to in a top, for example in a certain 
viewpoint. An outline figure in comparison with a beam generated by array of invention which is 
illustrated by drawing 2 A in an intensity profile of a sound beam generated by 256 transducer arrays 
of well-known arranged as shown in drawing 1 by which the simulation was carried out is shown in 
drawing 5. A beam has the frequency of 300 Hz, and is turned straightly ahead of an array, then the 
direction of the center of a beam is the center of a figure . An axis of a figure is making an angle 
horizontally and vertically (that is, it is from -90 degrees to +90 degrees, and is 0 times in the 
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center). 
[0137] 

The first border line 51 to which a sound energy is reduced (for example, -3 dB) is shown in the 
outline figure of drawing 5 A. A beam width is proportional to the distance between two portions of 
the border line 51. A beam is generated by the array as shown in drawing 2 A in drawing 5 B, without 
using four low frequency transducers. The first border line 51 is not visible, and the large beam is 
shown rather than shown in drawing 5 A In drawing 5 C, four low frequency transducers of a corner 
are driven with the signal of intensity / amplitude 10 to the driving signal of the transducer of a main 
array. When two branches of the border line 51 become what is visible again here and narrow a 
beam, it has illustrated that a useful effect is to add a low frequency transducer 
[0138] 

The distance between the border lines 51 of drawing 5 C is shown, the arrow of the same length is 
shown also in other figures , and the two-animal arrow 52 can be compared now in between in the 
case of being illustrated. In drawing 5 D, to the driving signal of the transducer of a main array, four 
low frequency transducers of a corner are driven by the signal of the intensity 32, and make the 
output of the portion of the both sides of an array almost the same. It is shown that the branch of 
the both sides of the border line 51 approaches each other again together, the lower following 
border line also appears, and a beam becomes narrow further. In drawing 5 E, four low frequency 
transducers of a corner are driven with the signal of the intensity 1 00 to the driving signal of the 
transducer of a main array. The clearness of a beam is improving further so that it may be shown by 
the additional border line. 
[0139] 

The quality (reduction of tightness and a side lobe which is not desirable) of a beam, . [ whether 
distance between adjacent transducers is changed using / then / irregular room arrangement 
between transducers, and ] It carries out whether a window function is introduced into a signal path 
to which array size is limited depending on frequency of a signal emitted (and also in case of the 
number of transducers which have emitted a sound by it), and improves further. 
[0140] 

An effect of uneven room arrangement and window-izing is shown in drawing 6 A thru/or drawing 6 
G, and all they are related with a line array of the 1-m length having 25 transducers. An inner 
substance circle of one row is shown on each figure . 

A layout and room arrangement (size of a circle is not reduced correctly) of a transducer are shown. 
A figure of a sound pressure level (SPL) calculated by dB to an angle is under each figure , and it is a 
forward direction where nullity is vertical to a sound projector flat surface. 
[0141] 

The uniform array with which they are equipped and it does not equip drawing 6 A and drawing 6 B 
with apodization (window-izing) is shown, respectively. Direction operation of the 10-kHz sound 
beam was carried out to right 55 degree, and it has produced the peak 61 on right-hand side as a 
result. In this frequency, the side lobes 62 and 63 of perfect amplitude occur at 0 times and -50 
degrees. If there is no window-ization, in drawing 6 A, the main beam has the "skirt" of the multiplex 
opening robe 64. In drawing 6 B, the cosine window apodization by invention is applied and the 
"skirt" has disappeared. This is raising tightness of a beam. 
[0142] 

The array which equips drawing 6 C and drawing 6 D with the room arrangement of a uniform and 
uneven transducer is shown, respectively. Direction operation of the 4.5-kHz beam is carried out to 
right 55 degree by the Hanning window apodization. In a uniform array, the main beam 61 of 55 
degrees has the side lobe 62 of sufficient power for -70 degree by drawing 6 C. In the room 
arrangement of the uneven transducer by invention, in drawing 6 D, the side lobe of perfect power is 
ambiguous and amplitude is generating a series of side lobes 65 reduced all the time. These are in all 
a low place as they exceed 17 dB rather than a main beam. Since listeners can hardly detect such a 
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side lobe, the acoustic field which improved more is generated by this arrangement in the application 

of a stereo, a surround sound, or "a double monophonic recording", for example. 

[0143] 

An advantage of an uneven array is further shown in drawing 6 E and drawing 6 F about "double 
monophonic" application, and two listeners are hearing two different audio programs here. As 
mentioned above, direction operation of the main beam (7.8 kHz, Hanning window) was carried out to 
the right at 30 degrees in this case, and, probably the first listeners are sitting down here. There is 
room arrangement of a uniform transducer and, in addition to the main beam 61, there is the side 
lobe 62 of perfect power in drawing 6 E. There is the side lobe 62 in the direction of the left 30 
degrees, and the second listeners are just likely to be going for it to sit down. An audio program 
from which the second listeners differ in the second (it) as the second sound beam by which 
direction operation is carried out to the left 30 degrees — a sound projector — being generable — 
it is heard — if it becomes, they will be dramatically disturbed by big side lobe from the first 
listeners' program — I will come out. On the contrary, at an uneven array, in drawing 6 F, there is no 
side lobe of sufficient power (0 dB), and the side lobe 66 is falling by 17 dB in the second left 
listeners' position compared with the main beam by 30 degrees. This can hardly be heard, if the 
second listeners are especially hearing their audio program. 
[0144] 

The signal 67 (solid line) and the noise 68 (dotted line) with which it integrated independently 
covering all the frequency from 20 Hz to 20 kHz are shown in drawing 6 G. An array is an uneven 
array to which the room arrangement of R= 0.73 was carried out geometrically. Direction operation 
of the main beam 61 is carried out to the right 30 degrees. The noise level 68 is in a place which will 
be reached if lower in the main beam than a peak signal level (drawing 6 G is shown by 0 dB) as it 
exceeds 13 dB. Therefore, a sound is localized by arrangement of this transducer good through the 
whole audio spectrum. 
[0145] 

If drawing 7 is referred to here, the sound projector 70 when used as a surround sound system is 
shown. An array or the speaker 71 of a transducer provided with a large majority of small 
transducers 71 1 and the four bigger low frequency transducers 712 is contained in it. The system is 
controlled so that an audio input signal is emitted as the beam 72-1 of a sound, and 72-2. 
[0146] 

- The beam 72-1 of a sound and 72-2 can be turned in the arbitrary directions within - restrictions 
in space of the half in the front of an array. By using, the carefully selected reflex path the listeners 
73, From the place of a reflection of the last, in more detail, the sound beam emitted by the array is 
recognized as if it had produced from the image of the array similar to a mirror image which is 
reflected by the wall. 
[0147] 

In drawing 7 , the two sound beams 72-1 and 72-2 are shown. The first beam 72-1 is turned to the 
side attachment wall 761 which is a part of room, and is reflected in the direction of the listeners 73. 
From the image of the array located [ of the reflective spot 77 / the back or ahead ], listeners 
recognize this beam as if it had produced from the right, if it did so. The second beam 72-2 is shown 
by the dotted line, and before it reaches the listeners 73, it performs a reflection twice. However, if 
the last reflection takes place at a back corner, listeners will recognize as if the sound was emitted 
from the source in its back. 
[0148] 

If drawing 8 is referred to here, the sound projector 80 of invention when used by the double 
monaural mode is shown. The sound projector 80 is put on the bottom of TV receiver 81 laid 
vertically (in order to make it clear, shown to drawing 8 by the perspective view ), for example, flat 
screen LCD television. The television 81 is operating in multiplex window mode. 
The second program V2 in the left half of [ 82 ] a screen is shown for the first program and the 
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video 1 (V1) in the right half 83 of the screen. 

The two persons 84 and 85 shown having taken a seat to the sofa 86 located in front of the 
television 81 are looking at the program. The audio track A1 corresponding to the program V1 is 
reproduced by the sound projector, and the sound beam 87 obtained as a result is operated in the 
direction of the person 84 sitting on the left end of the sofa 86. The solid line 871 is describing the 
limit of the beam 87. Similarly, the audio track A2 corresponding to the program V2 is reproduced as 
the sound beam 88 turned to the second person 85 sitting on the right end of the sofa 86. The 
dotted line 881 is describing the limit of the beam 88. It is shown that both beams 87 and 88 have 
doubled the focus near listeners' positions 84 and 85. Two sound beams do not lap in the position of 
the sofa 86. If it does so, the left person 84 will hear only the audio track A1 of the left 
corresponding to the left picture V1, and the right person 85 will hear only the audio track A2 of the 
right corresponding to the right picture V2 similarly. 
[0149] 

The sound projector 80 currently illustrated is an working example of invention provided with the HF 
transducer 90 by which room arrangement was carried out unevenly [ of a horizontal single tier ], 
and LF Ufa 91 of each end. In this arrangement, a side lobe of sufficient power is not formed but it 
is interfered with neither of the listeners, 84 nor 85, by high amplitude sound from a program of 
listeners of another side. An audio content deer from a program which one are looking at and each 
listeners who spread intrinsically with the main audio beams 87 and 88 turned to the listeners 84 
and 85, respectively do not hear. 
[0150] 

It is clear for other arrangement to be possible within the limits of invention. For example, one 
person is in if closer to nearby television than another side, height from which both differ by 
listeners sitting down independently, for example, one person may be sitting down, and another side 
may sleep or stand on a floor. In the above-mentioned, each listeners receive only one audio beam 
or a monophonic" sound. It is also equally possible to turn two audio beams to each corresponding 
to the stereo left and a stereo right signal of a program which each listeners are looking at. In this 
case, a stereo left beam is turned only to the left of listeners' position, and a stereo right beam is 
turned only to that right. Similarly, each listeners can receive a back sound beam corresponding to a 
program which one are looking at. Although arrangement of two listeners is described in a top, it also 
becomes possible promptly to provide an audio beam which a sound projector became independent 
of to three or more listeners located in the surroundings of a listening field. Finally, in drawing 8 , the 
sound projector 80 is independently indicated to be the television 81. That is not right, and it can be 
built in in the television 81 and a joint audio visual display unit can also be formed 
[0151] 

While there is direction for use which can place a sound projector plentifully, it is especially 
convenient to be replaced with the usual surround sound system which uses a separate speaker for 
a different place around a listeners position putting it on it partly. By a digital sound projector's 
generating a beam about each channel of a surround sound audio signal, and operating these beams 
in the suitable direction, A true surround sound is made in listeners' position, without adding wiring, 
without furthermore forming a speaker. 
[Brief Description of the Drawings! 
[0152] ^ 

[Drawing 1] The transverse plane of a well-known transducer array system is shown. 
[Drawing 2 A] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 B] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 C] The transverse plane of the transducer array system by the modification of this 
invention is shown. 
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[Drawing 2 D] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 E] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 F] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 G] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 H] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 I] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 2 J] The transverse plane of the transducer array system by the modification of this 
invention is shown. 

[Drawing 3 A] It is a block diagram of the main function element of a transducer array system. 
[Drawing 3 B] It is a block diagram of the drive section element of a transducer array system. 
[Drawing 4] It is a crossover system of a transducer array system. 

[Drawing 5]It is comparison of the quality of a beam with the sound beam speaker system of well- 
known of drawing 1 , and the new sound beam system of drawing 2 A which carried out the 
simulation. 

[Drawing 6 A] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 

[Drawing 6 B] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 

[Drawing 6 C] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 

[Drawing 6 D] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 

[Drawing 6 E] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 

[Drawing 6 F] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 

[Drawing 6 G] It is a graph which shows the effect which can be attained using a 
and the room arrangement of an uneven transducer. 
[Drawing 7] Use of the system by this invention is illustrated. 
[Drawing 8] It is a plan of the sound projector which provides a different user with a different audio 
signal. 
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S©teJ^tetf^SftT^*rW©Cft5©h9^*7*A-tftefcMSTtt£So 
[0015] 

fiSSSh^yXfa-^^iaicifflt^/ifc, # £ L < &i , » W tt , A 73 M % 
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•>Xfi» (LPF) *^$nt^5. LPF«, £ff:L<{±, S^iSt h 7 >Xf a-f 
[00 1 6 ] 
[00 1 7 3 

h7yXfa-^^SlJ«Rf ©TU'EEf L, frO^©7W©;*:¥££#> 10 
i5=S:fSI3SSh7>Xfa-1J-^ttffi7H'OlICg< CilfCjcoT, ifr fa J* # © pJ 

[00183 

|p)froTi|^5I|[S5§iI (d e s c r e t e oval shapes) fcitfAft 
[00 1 93 

s s » m m w * s! r u -f © w g l ^ r x ^ * f- jt » , * * * 7 : 4t*d, m © 20 

SfSL^TX'^hitti. *5 «k ^ 1 6 : 9T'$5. 73 © « i: €> . Stt©»*L/V*|ft 
li 7k ¥■ ~£ $> %> o 
[ 0 0 2 0 3 

L L £ # 5> > F7>Xf a — If © » *Mn S V« 4: , « P3 fl2 l± , f7yxfi-* 
© 7.|< ¥ & 1 2*. 3; fc (i 3 * iH © , *aW(c(i^-('^rU-fefe§7'H''\i:3ifb-r 

^-tip»©^-r>«, f^yx-5*a — ■*fiHi©E<i** &tcfi«-r«fe»e>Ks = ftj%<ofa 

^^^^•T^<i:'5{cSl>3SV^{CB< (s t a gg e r e d) tttfftS. 
[ 0 0 2 1 3 

?6i45S»lflE*^T, WPgjgfcti* 7j<¥& 1 *v 2*. $ 7c: W: 3 #*!©, # fl » 
B7'f^71/'ft*ot, tSKTl/^CIIf fctiIStei{ J STH-§i:7H'<DS?^ 30 

[ 0 0 2 2 3 

{g^i&iSth^^XT^-lfti, « * , M * « r © T * tc it ± * 5 v» * £ © ?!J i: 

fC B ft £ «, ft P3m& rctemM7 l"f © 5 # 7£ © B # ( e n v e 1 ope) ©H-T^-tC 
ffiiS?SiCh7VX7 :? a--tf^EB-r§iii:(i:t±. *-©tuiB/<*;l/©3pJfflRrji6«:fi«*« 

[ 0 0 2 3 3 

»W©»J©«?£ LVgmfflffCfc^Ttt, fSIS&ifc h 9 -If If 9 * > K A 40 

7JO(f*f +V*;l'*S4t5©tcffl^BnTt)J:v\ fiSfilSth7>Xra-9?:IL 
Ttt'**-ir:<'*;l'*S£-*"*©fiJ*ffi«T?*S (exc lus i ve) 0 C © * •& * ffc « 

[ 0 0 2 4 3 

20, 3 OS fett 4 oJM±©ffi«iftaS[ h 5 VX^a-^J^fflV 6 ti«* * ft 5 

[ 0 0 2 5 3 50 



(9) 



JP 2006-518956 A 2006. 8. 17 



* :n o^ - 7 r *>Wt.M * ftfcMWlcfc^TH:, T W ©liBn£#£«gj^ r±%- 
A, K * 48 «5 K Jfc * * T V * C ZWftfrZo cnoMli, 7t7>(c^gt^n, 3 - * - fc 

fitts h7yxfa-t^77i/^^e)©ft»ii-i.§, MWKracissoiS — tens 

i^n5MP^5©!>©J;niL<Jl!<tSi:i:-!?fe3. f HT, n-^-fch^^ 
-AOID (t i gh t ne s s) M&TMRTtl^LT&tK $ft^»l:fL^»ffl 10 

[ 0 0 2 6 ] 

cofajsan-'ofcAyKtisftai:, ffij9»fttr-A03fiRr»ffi3«tt;/*fet4jsi{js^t) 

ftb> feitf/Sfe(iIj*i^fctt5 0fcTSlH;<J;5{i:T-f « (L^L, **6<I4» 

[ 0 0 2 7 ] 

zi'Oist, & &zt± h ^ > *r * — y-y \s ^ (D ¥~ ix<D ft fan ft <dm is £ & mm LT?f 

5ct^T'tS. *ffiJB«ft^+>*;l<^©#*ISKfcte^TaWfc:S«jaSftS (s h 
aped) n -^x (LP) 7>f/H-ii*ffiv^cfcicj:oT, fS^Sth^yxf 

* fc 5 ft S b ^ A/ lc ft * 5 ftf {± „ ±7H'i:Mi?tTl4SSth7yxfa-7^ 

t> (s p a c i n g) ( C fttt , <KJHS»h9>X7*:i-tf®iS&#*D;*:#V'';fc«>fc:, 
^SL^7iSJa^iSCh9>X7 1> a.-^|B|±(Dra^DJ;0fe^M«It7C§V^) {C £ o T 31 # 
gCtnSlft'f Kn-701/^;V (level of grating sidel 
obes) tl^RfttSA^CSiSCil^Tt*. 30 
[ 0 0 2 8 ] 

t k> t> if m & <d $> z> & m<Dm.mmic is^r it . i&mmwih 5> xf a.--* © k ft & g 
ns. cosj^wtcfev-'T, zn'oti'X (i?, srcitmrn) it. 5 u 

[ 0 0 2 9 ] 

iLiotgffiftlLtitSCti^SS. 7-77180518, 0. 5 c / F 0 ( c tt W 
jST*fcS) JWTfcMSftS. Hffl±ttfcV»*K-», F 0 tt* C O fr © T* M M f& ft h 9 > X 40 

[ 0 0 3 0 ] 

c©i^iiit^nTv^fas!Sih7yxf a-*©s©$ra$/cBf i«»iSft 

* 3 o 

[ 0 0 3 1 ] 

i§ w © m co m m m e 43 v> r , f 0 £ ft « f c*«©i$st©«ifiaiah7yxf 

h7VXfa-1fOBiAi^J:OlIOffifi^7h*i«t5ft*lC, «ffitS ( & fc it m 

ft X t*- - S> % ffl v S ) C fcfc<fcoT»fc«fttf^ Kn-:7#ffi»;!rftS 0 L<«: % e 50 
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[ 0 0 3 2 ] 

58 m <D gij <D m M m K *5 ^ T , * — 7r©*:*;<£>#li**£0. 5c/F 0 T?fttfm£ft?> 
ftvfcv^MttH:* » v « ^ Ka-7%3lf get;: £ ft < , ,WTcD£5f;:li*02n 

•fe * S' a > , J: 0 <ttv#SHiS», M^SF 0 ' * it * 3 £ 0 j£ v>»« © h- 9 v X f 1 ' a 

frf hiOtfiv^ci ( 09 * « , f L ) *-eT^*«a»tf, *#ftS»/<7-ffi*iic 

Ittf > frOij|*ft7^**-«iffll ( >5n54 5tf, ^-77li, c / F 0 * >>0 10 
. 5 c/F 0 HH$Tf*#^fiTf»I«nTtJ:v\ B5*»£, ;£rW©C©ai$£-|fe 
^ (s u b s e t ) Cft»0^nX*-^-«8Stt, F 0 *!T*$oT^ F 0 ' S?fi 

frCtt&LT, ± 7 U >f © « * £ ift S o T K J* « L < H ffi 9 * n T V-» * o f LT 

<7-?r©#fii«, ss^etii'fShs. 

[ 0 0 3 3 ] 

§? 2: L < fcfc , 7l^©JifflfcftfroTJ:'3l2;<^ra&t);£fToT> 7l/-Th7yxfi- 
[ 0 0 3 4 ] 

7 1/^lCioTtlJn5^7>FH-A<!))f-iIli 1 7L"f©i*aB*?f6rt*fc:-r« 

^w , vK^BBtt*fflvscfcc*oT«6cift±*nso ***n**»&iift*i:$fciiiit> , r 

[ 0 0 3 5 ] 

[ 0 0 3 6 ] 30 

**^i*-r*ji2:* t T!r*-e, «MifcT?^©fc&fcffitti$^Mfth^>x^a.-ir©7 
ffi t> ft v» i? , ^ne^r^v'x^AOBflB^ffigttW'fc, n^^^hft-y-^^^K^v- 

Ts £ * *5 <fc * - -r -f * — #3rHBffC|?£nJfi6ft:i--y htsatsctffTt. 
S/ili h^yXfi-^rUYtBglS^J^t^ *j!S^.->yhfe«J;d ; ^.# (c a s ew 
o r k) £ftWL. »»Ei*±tf»««fi«t4i:J:KJ:t)TS6CtI*fi*t«i: 

[ 0 0 3 7 ] 40 

§ ril€/7;l/ (dua 1 mono) J * — F (C , ¥ - famitmtl * & £ £ 

fct'ts. c © ft # n sb 01m > ^•^-r>'F'7tBfla-r§^-f ? 'r^i3^^, m * tf , g ft 

5 BO # # (rJ if TS4 S 7?fo £58 f s c i: © 7? # S ^IJIM S fc tt^fi * > F T> t- P if 

trnfr^fritr mm 

[ 0 0 3 8 ] 

(±, 2 0 7114 OmmOf iESSo fOi^h^yXfi-^OTL'-fa, * 1*1 £ 

tt * O ffl S ft (M^.lft7-fX) <D^^{C43ttS'9-^'7>F>'X7 L A(CjS^-e^5o V- 50 
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V>V-?U*J3l5$ (Sound Proj ec t or) #«fc?):*:*ft»Bfe % M * fcf *l 
M T* , Sftti/^7'J -y ^7 FlxX^XrA (Publ i c Address syste 

m) tLTffl^sftSi^tcgitsnst, io^taru-f h5^xfa-t, w *. i* 

fiS5 0mm«±, S 6 K » H « 1 0 OmmJ-XJhOtOS ^fe«ffl^tl5 t 
[ 0 0 3 9 ] 

fc SB B £ ft & ) S « SUM ¥ 15 ( "T ft *> * , h^vX7 s a.--!)-^*MW^(i|W|U¥®tuiB 
[ 0 0 4 0 ] 

© '> ft < t *» loo^rianff^BnfiTffes^ a««*r-^>x^ rL-+r©TU"r^^tJx 

-cornier fft«^^^%fgt-§iii:i7)Rj^ftfgS^^*^(±jS^^h9^X7 ;> i-D--e 
[ 0 0 4 1 ] 

, ^o®ja^^^ft»i£^^h^>x7 s J .-^r© < fct)^$ft*-a-^ffl^r{fiji&igc«^© 

[ 0 0 4 2 ] 

£9t>lt<&Hm<D&Bffllc$5^Tt,*, T Is 4 »> 1*, 2*3:;fcii3:*:©# 3 F**Wr 

fcfe^rif-A^jgioi*-a:5iit^Rr«ii:ftSo 

[ 0 0 4 3 ] 

#g BJ3 « $ fc , 7^>7l/^«tt£ffiI2tl5«SiDh7>Xfa-^^i^§Xlf-A 
—>XfA^54D, h7>Xra- ^raoTiSOPa^D (spacing)ttTP'f© 

[ 0 0 4 4 ] 

£ # T» £ , ^ tx ti £ K> t> if , ri€/7;H077"'J^-i/3>C*ffi-efe5. 
[ 0 0 4 5 ] 

» «f^#h^yxxa-^©rw£m^T§©e-A%Mt-373H£fr 

[ 0 0 4 6 ] 

o<o«©e-A*^«-r«75FS^6ftD. M 13 73 & » . m-©*-x-r*^n^^^^^ 

fifcftfr-£3X-r'y7 p £4I*.?> 0 
[ 0 0 4 7 ] 

Cft5<5, <fc ^ © fft © 31 B£ ©«!;£{£, J-xT©«EIS0£#S§ L t, M PS 95 T* it ft V> 0! 
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[ 0 0 4 8 ] 

* ft T V» S „ T {c 48 v> T , cO'>^fi l *J:ff*»WOt»Wt<:J:*lrL«V^^fAH: 
[ 0 0 4 9 ] 

4 {g© h -7 >Xfi-* 1 1 lOTl/^ 1 1 OA^ShT^S, h7yxfi-tli> s 

, S;£J£©S« l o UtSlifti. »*£©£&©:*:#£&. IJ9 0 Omm^iffiS 10 
<£5 5 2ram-e$3. F7yXfa-tl 1 1 li, 5i^^L<T, <SfcA,£©RjHSX^ 
K7l/fc*>feoTfiff*ifS^*fi5o ^ ft £> © II Sj IS © -9" X f± /.h £ ^ © t 5 . Rl » n ;V 
S/*-^ A©fr8 (t rave 1) < LTS^4A7-^Ifilt 5^S^3& 9, * ft 

Sfcfc, ^aogfUcfev^tffiv^ns h7>Xfa-f 1 l 1 ti . *B # fl9 tc » 36 B J* 

[ 0 0 5 0 ] 

7b-ft*Sot, * ft % fli V> T\ #faJ*ftf©iiril6fcl-3JW±©S©lf-A*£/SL» Ifli V» 

t * ft i* . lottiof ty^;i/*-f^if> taj^i«xfi/*Sfe»f 7f v F^o 

- Atf , HJBWaMta'&to-arfc: J: oT£j«SftS. L*L4tf6, * © ± 5 l«B*ff O 

© R3JS % L * It ft If & 5 % i^o 
[ 0 0 5 1 ] 

mm ■■ 

DSP f^^Jl/t^VFTni;!^, 1" & ft % , tffaitflsORjIiBftS 
^x-XFTP-rxtf-*-©#€©SI3ii^lc 
HF Iff A ft imX.1I* >2J1S4 kHz] 

L F ffilfe [W*Jf, < 3 0 0JlM 5 0 0 Hz] 30 
MF "^RBJBift [L F tH F t©H] 
[ 0 0 5 2 ] 

-tt*ffl"el«il8li:&#fc»filtt*aj«-r*, 

- '>^c©h^>'X7 J 3.--9-TMg'9--i' Fn-7l/^;l/^Iit§. 

[ 0 0 5 3 ] 

( r-^^X-r i--9-©&i:BEB) 40 

, siw^^gcF c *a*5fla«Tf7U'nci5T4«sn, c c -z? f c » , j&s^f^ 

, M*LV^±lf-A^|SID^|WI«©^S© i £>©'e*oT, m 4K O (fflvO If — A M © fe © 

**/MSffc-r*fe«)K, h 9 >Xfa-ti»f ^T'f & IB < LT F e * If * * IB 

*>!&< lHWttiF c tt>=~20kHzT*»K -f&ft-feBJHI14«jg 

*. * # * LAactlKioT, 43 £ ^ 1 7mmJ-XTOh7yXfi-t7>IA^Si:S:!) 



(13) 



JP 2006-518956 A 2006.8. 17 



[ 0 0 5 4 ] 

Micysmwicy i>"{ ic-st>%; < & p, ~e & % . mfe<D&m (.mz-iz^ utodB/w 
, ^ oftistj^^t £ *MgM^ns £ # m t ±t * f 3 ^<d-h{±, fgMifc^ 

[ 0 0 5 5 ] 

^ C o ^ t , IlAii s 

A = k W H 

) T'^^o c ** , S^^Of S (~3 4 Om/s) t'fe!). F h ^\ g*L<4V^'f F 
S < = c / F h 

CC CV, c / F „ tt , H»lF t OfOSSitOtS) t'$5o C © *g HI « . £ - A # 
■>}- F □ - 7 Si *LTS*S&EiKLT1f'f Kn-^SilSL4ljntf46 

&v» e fcr-A*<wfr£ 9 ofifntsi^i<^sft545tf, sa, fe?v-r Fu-7*ffi 

ZfctblC S < = c / 2 F h ZWircZI&lftlliZ: Zft^o «T(cfe^Tb = 0f, e — a # 
[ 0 0 5 6 ] 

N = k ( W/ S ) ( H / S ) 

N=kRound (W/S) Round (H/S) 

ca> Round (x) ti , ?om&^®L*j&m<Dmm.icmz-%&z>mmft®*)±t<f 

[ 0 0 5 7 ] 

C = j N 

ilLf, j « ifc 5 5fi<K © jt ffl feWL T? & S o f Ht, £>StSft5h7>Xfi-*iDt 
N tt , afi <tt « K k , W, Hfe<fctfF h 2 {C it 00 1 5 S < = c / F h ) „ 

[ 0 0 5 8 ] 

— 7 W A;£faSf^1£&&f±*-©l£tf 9 fCjfctBi -r&fr^, W©ffl7^*#<^ 

Kgfsrij&fczicToe-Att a H©««<^:#v'»«ifRni6*si[©e-A««<»< 

* S . £ , S © ffl ft** S V» B H (A»Ojgj|i:tTF h ©tt««*tl(MlH) , M * L < * 
[ 0 0 5 9 ] 

* 91 ( © ) fcfBJUfc-rSfca&fc^ flft i£ ft: fc v T « , h7VXf a.-tftfTfcTfc.fctfS 
W.<D&Xm- ( 2r> o ^ Eg (c tt IE # « ) OiR^tilShfefeOkfiSl/ftCiESlt*. 
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[ 0 0 6 0 ] 

M ^ 7 U -< li . fe<fc^©^;^^W=800mm, H=600mm%WL, F h Ji ~ 8 k 
S<=c/F h 

t tb s © -e x 

S<=340/8000~42. 5mm 
§tEffltt*E* LT, S = 4 0 mm^gJRSnSo f HT> f tS?7 l/^ (CO^t k 

= 1 f $5©?, 

N=kRound ( W / S ) Round ( H / S ) 

= Round (800/40) Round (600/40) 

= 20x15 = 300 

* 3 T s fc , *-©J:5*rU"ftt» feif 3 0 0 ©h7yxfi-t, ^h^^x^oL- 
•9-£ig»'r3srj*©±f«#§ (-a- it 3 o o « ) fc «fc cf 3 o o fflotiffiggoT u-r &mm? z> 20 

[ 0 0 6 1 ] 

. ?J<¥©;*:#£#S*^-9-*^ K t-A!b<Rj?Effffit5 © ^ * > * > K £ - 

A fS> ^ S^OIS feli U X- V ^JgCD^tDflfiOKIJttTSfefetig* fc #) Ct, * 6 
, SiB©£-Ai|g#i5£%j£iA£#S±Tra»WfcSgT'&^fc^? C fc fc, ^Erx/Wt, 
»*rfeJ:[f*l)tfr61HlStiTW*, t 5 L T > * - -f * © ft f& ^BW b & ^ T 
<o mm & Ztetbic, nr v 4 <D±if& (»s) # w © * # £ cm 

) £*f Lt^ct < ^Ht, iSi£lEit#!l LT, r fc ^©W^IEifrleliSg©* 30 

ffl*«ttf*«s*fi*-r* c fc*<i?# a. is#*ic*ji^t. h(±, KTotiT'iifiii^n 

Round (H/S) =1 
•=E-*att, H © * # £ 4> & < fc & , fflV^5,n5 7l/^ t-7yXfi-D-Olf OE^!) 

h^^x-r a-^jf — i.fifcBtfrau^ttoi£*fc*n, # Jt w fc a 1 o © r fr j © h 9 

[ 0 0 6 2 ] 

<, ffil*. If = fc j£©&^ tfffl tl§ fc % £ £ o C ©K5nfc«-&fcfcl,'>T» »fflC« 40 
C = jN = jkRound (W/S) Round (H/S) = j kRo 

u n d (W/ S ) 
[ 0 0 6 3 ] 

JSlCii, ^^-9-^fVKSfcSfeH ^0<t9^iS$Offi«^inft7'L'^$/i:BR H A 
T?, Ltf Ltffi!c#J©5 %fcB££ft3 fc<^5 C fc fc. ^--r/Wt, ##T*5 cfc tfHSMc J: o T 
M Hi £ ftT V « „ cnf.On/^tt, H < < W , $1 * fc? H < W / 4 £ fc (± H < W / 8 J-X T 
> $ ^Ciif Oh7yXfi-^©Bt!)l:gfff L^H~S £ * £ ?> 
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9i*t'ijxt-*^n^ffl< c t « * < , tiTfnffftiftitf/aiftttusoBif 

o 

[ 0 0 6 4 ] 
[ 0 0 6 5 ] 

(h^yxfa-to^^XfeifflR) 10 

[ 0 0 6 6 ] 

CKDRgM^iS&t-Sf;:^, ± T © L Ft-f-f*^^^Iit3 1 OKiOL F 

< « , LF^yxfa-* ( r->-7rj ) it, ©ilfft^Sfcliflllci 

LtX^B, S4t^f t-T-ftf ty^AO^Tfr?,, L Ffi^fig^ (CO* 20 
MT». LF(ifei: ; e 3 0 0JiM 4 0 0 Hz*14I«t«) 04T*S4t50(CfflV>6 
ft & o 
[ 0 0 6 7 ] 

a»^LFW^<DfcJ6fc, * - 7 r tt , -IC7H' h^yxra-tin^f Si 

S**T3o l >-7r*7L-fOS|fcf <Ct7, 7 1/^ h 7>Xra-t©ffig[S:^ 

— atisc i: £ [el & L , ?ht, *-7r«i7U'f©**ftcti«hn>ft 

& 5. i$ £. U fc -P 5 5 * L < V -9- H n - 7 tfia t> o T £ 13 3 © * EIK? Z . 
[ 0 0 6 8 ] 

LFgg7>07>SB{i, MDfr©*D#^fT3Cfc#7*So« 1 fcW*ft«'&fctt. LF 
jsSc^ ti . &*-r : V*A*^>*/l'frSMLTifct)tiJ£ft. lottio^-Tr'xi: 30 

l"T <D&ictiLWir S 1 o«±C7-7)'tc^EL > ftmil3£Zf&'&cD?-*y%.;lfrZTl' 
-l'0fe(CfiIt5')-7r£»Et5„ cntioT, * — "r-f*<g*©;fc;&'\©#lia« 
IS #> & ft 3 o ^©<fc?&g«{;:43^T, if*f t>^;l/OLFt-r-ftS0a, 7H 1 

f ty^/VOL F^^tt, 7 IW fctt^cDifi < ©M« L F BJtlT W 

^©cfcd&^ifeL F7L"f — -^ii, j&gtfn57L"f h7>Xf i - It © 

-< h9>Xfa-ifj; D tRffli^Sft, is <fc / S fc « Hit * 6 © K. 0 * 5 t* 35 3 „ 40 
[ 0 0 6 9 ] 

TU-rtfUX^V^-.k© (H©10©XA,(f>K:j*JtLT) 3-^-Sfcti^©j£< 
[ 0 0 7 0 ] 

C©RBS%»P?*-rstctt, ^*<i:fe2-Q©j:D^:^SLFh7>'Xxi-^^, T ft 
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[ 0 0 7 l ] 

cnf>OLFb7>7,fa-^ttfc7;H/yv'(t5:t>%, LFi^HFIt, C C 
T? > HFti, 1 5kHz*>620kHzl?*«l*tS) ©jSg^RllitT' & iP 
IH<tt> COIWfCLF h7yXf2-^li, r^-fif (wh i z z e 
r) j 3-yoit»5^-7roi5ftl£f«h7yxfa-tf$§, 

[ 0 0 7 2 ] 

i%Mm*m3i-r z £ ttf^-5smr*$>z%; zit, znzte, lf h^yxfa-ifcs^fc 10 
c © «fc 5 tc L T, >*/M±, T u-r <r>&t%fr 6>3£BE$in:fS ^W©^ 

*>*/Wi, 7l/'fOS«*>6JfiJ5l<:»L 1 2 £ fc « ^ IS <D ^ * > * A, m OMft (O L 43 
[ 0 0 7 3 ] 

;Vf>f X^L^flffi (TV) fcl^LT, *Dfi<ftffltS, 1^1/4^6, * ft tt L F 20 
[ 0 0 7 4 ] 

«©^:#v-jR?BI»#fflO*«tci:oTtt*43t>Wrff*o ^ © <fc 5 & S « # H tf rTH T- 
S * fc t± , h^VX-ra-tJ/ K»i»*i»43J:Cffll9ftia!^ir ^*/UOjR*-e#*IB 
»Ji6LT»ffl**/MEftL 4 fet&v ;£m4s £ tf^J^cD * V * ;V © 

si® t) i* < Si^^rs c £ tf&g-efc So > 3 ytf, 7«f H 30 

■ ITV ( 0H A If * 4 2" (0 7"7XT|I) T* ifc ft « , <5 i£ * <D Si ® t |W! C <* £ j£ ^ 7 
l/<f*tLT^T, £T ©MM^ -V V^/I/Of tf, H ffi ffi * S J?^^ &c o T ft BE * ft 
5J:^Ct5affISU\ W»nT«fc h 9VX7*a-tffl!>«*<D|HI3{ »> S (tSK&2ft 
T43D, aSKft^Sflf'f Ko-7*Bit5) tf^^^nSfc, cnicioT^ 
yXfa-t<Dl'M©tN> = R o u n d ( W / S ) *<*^«hTl3l), ^ntti, ft 
Hfc* SKtt&S K> £ C ( = j N) <SoTLt5» ^IROWI : 42" 

tD^f^M, 1 6 : QOTX'?? fJtOr-f X^l/^IEf $^TW= 9 3 0 mmi:5;§ i 
d^fecO^rffi^-rS. ^m±<D^S^XSh^yX-T^.~ D-£DlROl6^5 S = 4 0 m m tr- 
ig. , BBSilllUiffi^H, tftt>?H= 5 2 3 mm0^^2DjE^ffef 
t± > 40 
N=kRound (W/S) Round ( H / S ) 

= 1 x R o u n d (930/40) Round (523/40) 

= 23x13 

= 2 9 9 h^>7,f ;1 i--9- 
[ 0 0 7 5 ] 

2D7P^OS5H*< (CKOiE^m^^OMfCfe^T) 1 0(0 h 7 > X f a -It ©iS$ 
Kfl£**ftT^*£9*IB£©i&S«'&t«:43^TT*SA* 4*fecnicii, 
Nmin = Round (930/40) = 2 3 b : yyXy £ ^— U" 

2 3©I»ii»*J:tf$<Ofif jfilf t^*;V («Atf, 5 SKfe: # fijftft £ ft 50 
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S^^yHli-Av'XfAT'li, f/jNf 5 x23 = l 1 5 * y * /I/) fc — tl 

fil H £ & £ o 

[ 0 0 7 6 ] 

fflV^T, rH'h^VX-ri-^^r, LF&*L©{gffltea«*5<J:tJ\ L F*-f^ti» 
Rjftg&£l£ (Xf U*4s J; t>*/S ^ V Kfffl©) fg£ & £ hu *5 £ €>*;& bu Y 

> *Jl< t*U±? %<DICT <D&1s%iST°m^ Z tiZ , < i: -*f©, &K)±%1&W. 

^ (7l"ftt 1 h7>Xra- +r © i« £ ) fc: *5 ^ Tt* S *. , CtX&©&j£fC ^ 

© r U -f h 5 > X 7* a. - 33 «fc , TH^Snft«KO^TttS6£i^2 1 Ctztttt 10 
ft 5> <^ ) <07l/-f h5yxfa-t^, L F h7>Xf a- "fr © IB K: & fi S «, T 

H , h5>X7 f a-*O|yi8{0S*i*S*«J:, «fflfeAtf*lt**fiWe#*Al«, K 

£- A©#l*U#«E!ftf£: U Xt-©-A«iS fcl*±m*ftt <fc 3 fc t§ (WAS, £ 
i5tISSn«) tt, L tf L M & l) x 7- - tc ft & tx 3 , S»Uti«ci©f*4 

[ 0 0 7 7 ] 

N r e d<Nm i n (CfiStS C i:T'$Stf , If O <i; 9 S K 7 y X f a - It ® © 20 

*ffiiU f LTftlfcioT, Jfn&oanWW** (nui sance va 1 ue) 
[ 0 0 7 8 ] 

©S£ (Sfcttifi?*) Sftli71/'fOt#*'fXCbftoT«)EW*n[*i:L, ~73> SI 

# & & « Jiit £ « T fc IE *6 "T 3 l ilff ©yntXfli, 7 1/^(0414^81010 
(WAB, ES»/*3?»<07U-f EO^TIiiSftttiat?, ft^^ttHftiorU-fO 

i) **Jfc, 71/^OC<0^a(Cfe^tl^5h7yXfa-^iO»i61l[kt5frf 

i i) mm.-? £§se a , jg - © c tt» * © ) w©h7>xfa-t^7i/'r© (cot 

a. — U- # , c <d & tc 3s ^ x , 7 \sJ (Dipfttcmfrti* o 

i i i) ^(c. sioi^ttgooF^yxfa-t^, il!0^^aiT©h7yx 
f a-it L©tacieoT©¥^7u^iii^stf, «-ceisn5h7>xf a 40 

— V%m^T ■> # ffl&F^PJlSvfPifc (aperture i 1 luminat ion f 
unc t i on) , 0! *. If , 3 If >f > , ;\->tf, A?y^, #«7Xfc£?fc:ift{Hf 

[ 0 0 7 9 ] 

7 — U^/l/fcffi^Tfc!) (4^4 5, j e©i , 5*7 , H'©^*fe(± 
f©£(©h7yxfa-t© l o # «7 - 7 r , Rlj)6*6tfi£»*^ — 7r-e**i:*© 

* *■> e. t? & s ) > tKDmmmvm&icis^T , itsstfsifenTeo, t4b^, 



(18) 



JP 2006-518956 A 2006. 8. 17 



*Llr>||PJ!a»H»lc*»KfE5tOt*n, * LT-iEli, i D*^li*«it* f 
J:!3jfi< Cr&tol3, ««J©MM^&^«j£K*5tf3 <fc 0 (i) KB JR 0 £ ft § © t & & 

o 

[ 0 0 8 0 ] 

oT^-na, if©ioo^-[p]^fe it m it rjB-r (point) j n tita< , ^ht 

n HD-y r^T' (wi t h i n) J iJXt-fcBiSn««|l4J:!}^S4tOfc 

-r * o 

[ 0 0 8 1 ] 
[ 0 0 8 2 ] 

c (dmi&<d*miz, mj&(ov - xmm&& (i - d :r u >nc o r ) * it it m m v - x 20 

1SIS!6S (2 - Dto^T) TH'OISP (iit§) h^i/X^a.--* "?©¥*§*> W 
fflftf -CVKf SftttT^f-f •B^fa VI* (apodi sat i on funct i 
on) f ol«ol£(i, nf^fy, /\ > ^* & ,fc # <7 X # 3; to & © fc: 

Ibtsatss, i^-fcigK^nsh^vx-ra-trfc-o^-t, ^ to £ © # 

f 5) o 

[ 0 0 8 3 ] 

1 O0# £OS|jt«*i: C CEiSt* . (ttTO|Ey=integral (x) fr 
om a to b £ , y ^x^Mx = a i: x = b tOSf x SIS^Ct^Lfcfe© 30 

B) 0in«*tfttlM8U 0i *. tf W (x) = cos (p i x/2) * 38 * » 

C) 7H , tfe(H h7>Xfa-^iDtN^I^. 

D) 0, 1, 2. . , N- 1 t#f Mt^ftfch7>Xfa-t%, x = X 0 . X t , 
X 2 , , % X N _ , [JS^*i/jN^nfcm«l¥fe{Cfelt 5 N B ] Jc(ft«#»t S o 

E) A=integral(W(x))from x=X 0 to x = X N _ x i: L 

, t % to% , *>r>K?sw©-&tr , e&Hi:«n«©«, istsx, tx, + , © h ^ 

VX-r^-tr© (N-l) Zi<D&* <0?$<Dffiat>K ¥l%T*trlNlQiet5L < itlRy (i) 40 
= A / ( N — 1 ) t5, 

F) fLtXj = -l/2t|$L, ^-OF7yXfa-tli£|ia^Tx=-l 
/ 2 IC & 3 o 

G) y(0)=A/(N-l)=integral(W(x)) from x=X 0 
t o x=Xj taSiiKX, # 3< & £ [iK^-Bjfti^^-rvF^IW^W ( x ) CO^ 

H) BiOlHtA^Ti =2*6N-lST-liLTiSDOX 1 £ # i6 , 1" & to 15 
y(i-l)=A/(N-l)=integral(W(x)) from x = X t 

_ 1 tox=X i "?2&5o 50 
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Jlfi] r: * w- a ffi « *< , Xo^ x ! „ x 2 , , . x N _!^ST'tiJa<it(c«i;oT*a6 

[ 0 0 8 4 ] 

0< = R< = l*tlt5Ci:iaoT4)i!(Jn, Cd^-, R = 0 « > i%-^H^t?*fP 

Sftft;<-f3yow (x) tisnitens. 10 

l = integral (W (x)) from x=X„=— 1/2 to x=X 
n — i = + 1 / 2 

mmic jEM<bztirci%~<D$irci*ftB<Dmfrtfiftiam.v' (x) = 1 ^ofttt^w 

l = integral(U' (x)) from x = X 0 = -1/2 to x = X 
n — i =+1/2 

G) WTOJ:3li:x 1 4*ft8, 

y (0) =1/(N-1) = (1-R) integral ( U ' (x)) + Rinte 
g r a 1 ( W 1 ( x ) ) 20 
llT*, SiOi^tSJO i n t e g r a 1 ttv from x = X 0 to x = X j (C 

J) SI*) ©X , 1 = 2 ^ 5 N - 1 $-e|BI^Otf»^#46, 

Y ( 1 - 1 ) =1/ (N-l) = Cl-R) integral (U' (x) ) + Rin 
tegral (W (x)) 

fetch, SSx=X, _ , 5 x = X , ST'l^tl, 
[ 0 0 8 5 ] 

fHT, ^O^Sfch^VX?*:! — tf©lfflttD©#e©»ffi©lll£*, 0< = R< = 
l oi^tcRofl^l^iitiCcfcoT, #iT05SPl*ftltSS!W (x) fc o v> r If- * 

W (x) = Cos (p i x/2) 7?R~0. 8 2 A ( * fc it Z ft £1 ± ) <DU 

[ 0 0 8 6 ] 

7W^Oitijfc*>6!i&S5Tl«t« h5J'X7 , a-1fSO|IIIliD08fl*W»?iJfcS^< 
o j — ®h7>Xf*a-"tf©»*r j=N/2*f£« 

(N+i) / 2 ) T?£t>, ^0 j *io#^*^^n§ h^yxfi-^^, ru-fotf 
ifeJcovraiiBWftfcttBWtt 6ti«, *B#*«ra*«»ai ( ci c t% ex, + ! -x, 

) © (X, - X, _ 1 ) »C# , rSJfctfj<=i< = -liCOV>T)gft , T?a&S) T? & §? & *S 

fcV»5«f5i<OWtt*WJ-So ^ttO, MWlCi%~%: T \"( <D mm K> (R = 0) fc^iS — 
MR 0 ©«M¥W*ai<OM3l 13 (R=l) t<DmX°m ffltM7^-ii R 
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[ 0 0 8 7 ] 

* & fc O ^ T *f T- & £ & © #^ h7yXfa-tO^^-«;Hll!!t)Oi)fi©^ 5i:SS 

sjfc-a-fctevTfflvfetiSo j ^^^^^©^©^^©h^yxT 1, i-^©#^-e& 
t> , *nj * $| © s # # it s ft ft h^>XT :, a.--9-^rn'o^^^ot>Tiiffi>i>flrac 
fiBtttf SftTv>s*fi8>fc»ra*Wftai (c:f, (x, + j /x, ) © (x 4 /x, _ 

, ) iCtt-t 2> lt & j <= i < = N- HCOV^TSftTffcS) tf*ft*)iT?*DIIS. ^ti 10 

«-ft7H'OHtt) (R = 0) fc**^6Bg|i©***©<j;$*«<Rrtt»«»5i| ( 
R=l) £<DfSl<Dm i Z>fr%:M'er*£&lii-r'* 1 7*-? R Mi£Lft©£*lfiil&{;:fW|«!© 

[ 0 0 8 8 ] 

ra«fc, *fct>BU©IHI3*!)#fj*T?«x KTO«OHiD* , )l^6ft, tCf, pfeitf 
q It m » "P * S o 

(X i+1 -X i )=plog(Iq) 

n-:/^©#l!£<D*BB*«-rSo 20 
[0 0 8 9 ] 

•fiis^t^not'*^ * ft e »4 , a^-y-^Ku-^if-^igts*' 5 , « ^ tr - a jg « 

iDt*4<fcfe5dB, — lftfc«10(lBffi<iaW*ftSJ:5fc, ffi"H#<£«£ftf#5 
tV>nOT*S, f HT, * © <fc 9 & 7 U (Cfett * « /MB S AftRl^* h 5 ^ X 
7*a. — ^ORtifeti^. 7l^©B*©A#£©lf§^#£>*A©F [ fliKDt;:*J-r£tt ( r 

# fc> ^ , ~W/SxH/S) fefcoTTftt*^ lE^fC^g^h^^XT^-^t^tfA 

ftRjii^ii^^y YXjrbt ©p^r-a^Riti^iffa ( c ©*§-&©«*§«, a * tj ft * e» 

©pJ3£&K;l/©^ 7^XMM2:£ftfte-A©^^Kn-7fr5©^fl§3: 30 
U^/VOt?*5) KJ:oT«iJlP*ftSo cft{c<fcoT. 7W©»tt#K:ti. tt ft! 2* 

[ 0 0 9 0 ] 

TP^ttfiifcfeitscfteoatStt, iiin©«^ffl3a*fflv'»*eifc*<ajsR«ftTfe») 
. f^t>%> c ft ©fim^M-r & ft &&c, «»»^6afefi:uft©^©a5E©**jiiffl 

s<^S(± «t D 1> ©. a <K is © £ fin ft £ £ ft 5 c h © 

Wfmmw O 0 1/2 3 1 0 4 CSJ8«nT^Stt«O»M4i^T««, 
[ 0 0 9 1 ] 

m tilts $f, «S — Kll§iRt>SftTV^57L'-f#, V:7r©-CK:^£-A©yx7- 
L 1{C^--t ? -i'*^'p^'9AAP 1 (fef e. < (±^©V7r A^a^.§ii<:5(c*5II 

iL«i?n§trf*^ny7Avp i t Mi it^s) a* o * * s < a n i; y 7 r o 
tca&srau*»*ft«9i©HffiK*35«*ft*if7 i *^ny^Av p 2 tsutv^) & jg 

— AOUXt-li, 7j< ¥ & ¥ ® ( & T , I«ttlllfHD*¥OSSt««^, bj m a 

fcLT-Ao'J^t-^w^tf^eioT^aasifaasisic**) & ^ t 7 p -r 50 
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[ 0 0 9 2 ] 

L 1 E ft If 6 n 5 \£ - A # F c J;Dit^l»|[F x £ # , F xO^^ Ka-^AU 2 
-X* * (DmWiWL'P x <DL 1 O^O^?^*-?^ L 1 <D * — 7 J * 7 U ? 

{£ O V> T © F c Ottftitf'jXt-O^IftatfcioT, (KDCttf^^tgCStr^O 
frOBiSFxl, Fx 2, , , tf*0#8„ ^*tLT|^^^t?C71/ 

asnc^tf-s nfc^is-ft 1- 5 > x-r ^-^-omm. o mv^t v^s t *£& c & c 10 

[ 0 0 9 3 ] 

^ £ # - SHI ^13 -CD 7 U>HcfcV>Th5>X7*a-tf©«#*:#<&*5S*iT^T (H 

[ 0 0 9 4 ] 
[ 0 0 9 5 ] 

[ 0 0 9 6 ] 

7 s a - -9- * s * a e> hi l fc ffi m ic m * # # s c t # rj ffi -e & * 0 mm. m ic ft w- r n nx 

D**4*S*Aff *0fil±LftS!if *«L, o - j& E t± » Jl £ « (3: H C •£ # & t ^ 

5Ltf*5 0 f nt> mm % & t ^ t~ £ rc it ± < & -f ic ±fo <d & fa ±t* z 

[ 0 0 9 7 ] 

, m&t z> b 5 > x t * - v <d ft y U <d $tfr z & oHinsfcon. ^ © h ^ > x ^ 

[ 0 0 9 8 ] 40 

i±#»»ttfc «fc o t #*5£ & tc r^wiicsnsj ) o 

[ 0 0 9 9 ] 

®w.k> vmwm&mm* o < = r < = 1 t^s^n^^^-ntiit?, ^eie 

ffil^ff 6h5, **I©V^f n^O«iDf7yXfi-tfiIfcOV^T/<7^-^ RO 

tf»ife©w«T?©m8?9 tt**fc«ra^WteM«LT^«#, * * © ^ n © ®i m p& © 50 
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[0 1 0 0] 

cn***t««*«Tc^t. ctitt. ess* waters rctbicm&ztiz 1 d <dm 

"T*3bZtfis ^©7^d-f 2Dfeitf3DC*^Tt*L<l!flcfffflt5, 
[0101] 

2 llOh7>Xfa-*S«^5 lmS07l"f^f ^5, 19. 7 5KHzftt, 

^^^Fo-7tttfIS?nT, R = 0 . 9 81?, Ijttftif^ieo^Tafi^fteSifJi 
ftj&h^^X-rj.— 1+ © H & 9 f i , I^Ot-f Kn - 7" tx ^ ;l/ - 7 . 7 3dB?$5 
o R (£) =1. OfroR = 0. 41 (H2I*#HB)T?©#*f»T?;F*S-*IHI8l 10 

DitKiEioT, i^9^Kn-7l/^;Ki-9. 33dBi:fiTL> 3* & 9$ & 

> rU^Ot^XtKtiffffillLf, If*5 1. 6dBO|^±A^6n5. 
[0102] 

i»ao»s**fT-rscfc©wiie**ft©fi«««Ba2A75SH2Ht«:^*nT*D, c 
c -z? , jfr s 4 P3 ti > isfiSh^^xfi-t (wwai^oieH-pttar — ©h^vxT'a. 

[0103] 

02 A^tltlt, *^BB£J:5l|-Of7>Xfa-^7L'^OXi;-* 20 
— *s X L. <D JEM 2 0 0 ^/7^tltV^o 
[0 1 0 4] 

^Off^O-t+^i/K^P^i^^fcKi, 4 Omm^iEHftf tf-vft'lSf J^fc 3 8m 
m£Dilg^*--r5 1 3 2«© ( H F ) h ^ > X a. — -9-2 1 l©7L"f 2 

frtftSi^fc^iftM^fenrvSo a tar R ^ © t !✓ >r tt , 1 7ffloh^yxr f a.--9- 

©t£i£©7j< f LtSOOh^yXTa-^Ol/^? 1 )^, = ft J£ © tg ? 

fc:fctfSC©*¥&*Jfelitfco^T*:ta;t*lfcWT*fc?>, l 7 fi © © ± T fc , mMl<TM 

0^9 1 61, 1 5 m , 1 2 f! , 9ffi/10^H*5«ktf4ffi/6fH©hv>'X7 :f i--9-£D=fT 
§1^, l-7>Xfi-tttl«:t'l 3 2fit4oT^5, 30 
[0105] 

f Ht, hvvx-ra-i+ti. iooh7VXfi-tOffi^^, ±f fttiTofi© 

> fi R ^ © :& £ ti £ © #J © 2 O CD h7>Xfa.-tia©^*7^V±{ClA^ 
tl5, StOil^ (Hftj£©) TU^iLTEiSnT^i, 1 fcfi 1 D © b 

[0 1 0 6] 

7 1/^2 1 OB, U«Olfi2 0 1 k:f f Stl, n- + -tt, l7--rX©^FLt^4{B© 

i&bi&k (lf) F7yxfi-tJftfi')-77 2 i 2**itsft»icasnT^* 

o fftSttb7yXfa-^(i, fill 0 5mraOll$ttS c L F h7yXfa-+)-0 40 
4> & 5> 4> £ T? © i« & ?> li , 2 0 0mm^ffi^.5 o LFh^>X-T f ;x--9-i:HFh'7>' 
X 7 s a — V t<Dffl<D^fofris$ifo1iV<Dm.Ml3.. 8 5mm ^5. 2 4 0mm©i5gg(cfe§ o 
[0107] 

«!£©£&©\[-?4tt, S« 7 3 4 mm*OS« 4 3 4 mmf, ? HT, S S£ © i& 
[0 1 0 8] 

IS3 8mmO^HSIh7>Xf d B © # y h ^ 7 S j& & fi , c / F c 

= 0. 8 6mO*7 ht7IigS!ii:»JSLT|!l 4 0 0 H zTSS. Lfti'ot, i+ Y K n 

-^^{g^^§fci6^«t>^v^{g)SMI^h7^xf f jL--9-^©^ra^©^m?)fi«;o. 4 
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[0 1 0 9] 

y-y r co mm k> ic-o^r o c commit, f c*»'\oiBiS[fth5yx7 i a-^ois 
ffi^iA^n, tftH: rt-H-F7^ii>^j t^tsa^fts^ & *a tc t> ib t> 5 

Offlf8ttfc»XSn4»fflSftliS«7^^i(-%$trCt!!(57t5. 82BOS»fl 10 

tc * v» r a > fiSfiih^yxfi-t 2 i 2 , i7l"f2 i o©T«llf«:ffi«'rs*te: 
»^T«lSnTI/^o £ Oi^, {fiJli&f&h-^^XT* a. — -9- « , H2 Atcs^nn^ 
»^ <fc D fcKvHiftB (h7>Xfa-ttf)|!t!!)icHLt) lc^*l< i?t77V^ 
* 5g + % C t*^*5. 
[01 10] 

»E©*S*S£*W#tB2C75MH2Jfcas*ft-Cfc''S. 0 2 C, H2 D*itfH2 

X 7 s i — 9" 2 1 1 ©71/^2 1 0 li , *¥^rl^f«:ffir?T*D, 7H'OS?[i, B * D t» 

iS^BTftM"Z?fe5^#^:]ttS©h'7yXT s j.-'9-2 1 2(t,J:oTf nfn^^ST^ffi^ft 20 
tl^. 02Cfe<fctf2Dtc*5VT\ ^■n ; S f n3?iJfej;tj ; 2^Jcoh^>X-ra. — 

, — 73 , H2E«i?ijcoh^>'X'7 J i--9-^^-r <: , JtoidassoffiaEsnferuwtt 
, mmvitft < > ^nt@2 Afcit;@2 Bt^sns, j;o^#*7n'<fct)fe»ffl 

[01 1 1 ] 

-■9-2 1 1 <D 7j< ¥ & P*S Ifc 9 fi > TUJ 2 1 OOlSiCffioT^ftL, 7* U 

-<01S«StC|R|ttT^C#<4oT^*o 02 F Eli, ^T|a]D-9-^XCDh^>X7 s a.--92 
1 1 CD 7* 2 1 O^^StlTfeD, — 75\ 0 2 GlCti, IlO i !) 4 h 7 VXra 30 
— ■9 2 1 2 T? , JgOh^^Xf i-tffBti^6nT^5feOS^gJftt^5o 02 H 

« , j f»(it)iBH;^^xoh7>xfi-t2 i i # a* * n -r v» * a* , cco^-^tctt, h 
^ >xf* a-i?-<oiiS3y^:*a#T*ft ettjtattteEBSftTvftVo 7 

b^(D^i05iOh7>Xfa-1?-2 1 3 tfl^il/^Snt^t, TiStiS, ^ ft £ 
BIItlfi^nt^T, -7j> ^ftScO/Jc^cDH^Oti. 02F*5<tO ; 02Gfi:43tt§ 
£Dt|HID^^-p^Sc 02 F71I02 G(DEf CJ:§t, 8t L< ftl^-f Fn-r*i 

[0112] 40 

02 I iClt, ^ J£ — T'Si)*Oif if*Sii:o^T#5t»t^5 h7>Xfa- 9" <D # 

[0113] 

-r^^^ftrfeo, h7>xfi-ta, ffflK d *^fb lti^s itft if t>-£#*m lt« 

teia«Jt)*ftTVS. T^&h^^X-ri-^te, /h£&l-7>'X-7 i ':x-9-<k9 i £>^S# 
M< ^ a 3* # & ^ <£> "C . * © * 5 * E5>J Jc £ o T tt 1)6 tt ft ± L * $ T* fc S „ H2J£fx« 

nrv^§ h7>xfa-^ti, 02 ¥ nmm 2 h<d$><d tmv h7yxri-^H©Fit 

D^ttS. 50 
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[01 1 4 ] 

WTfcfcVT, mmz>W> Y^fu'Jx. **©8S*&gPMiEM-r.5o It v X ^ <D ffi a 
[01 1 5 ] 

13 A^#It5t> AA3 0 1T\ hf-f (CD) , f *J $ Jl ML f» * 

^X? (DVD) & £OJ:9ft!tBfr&* t-f-ftiOttfi*. S/PDIF7*-v 
y hfr£fctt?4>fl&4>ft£ai974- — FO, ft i: ft & |i? «J « ^ ^ # ;l/ 7 s - * X h U 

f ty*;voxfi/*itii\ H;VH-fi J ^^ ( £ ft ® ) 5. l ^ftiiDT s ( g s jg 10 
*) <£> =fc -5 &J£*t£ ft. ft^itS titt&W :/*/KOU-* y F h v y *fr, * - 7 s -f * fit 
$g © ^ a © gfj * o v> # ;P -v y * ;P fr * ir ^ f § o 

[0116] 

X}y>7**7 * - V y Mcfyffl^Mgg&itf^r-A^XT^ffl^T. 7* 3 — — 3 0 

isnt^t, 7tn^A^«'Nosi (aux) &nsmx&K), *n«:, w.%km®k. 

V-y?;l-£ tifzri? $ ;l>7 h^t&mzti&o LTfl ffifttt. AM 

fe) oi^ilof ty*;H> «*§tf>fc#fiELT.fcw 

[01 1 71 

C) 3 0 5 JC 5£ 5 ft , ^ ft f± , If £ . 3 0 4 0^n7^if 

otifflJftf:4 8. 8 KH z 43 <fc Xf 2 4 tT y KDa^MfcOftg&x-^n-^t^gUr 

[01 18] 

eLTf§Xh'J-Aii, Ty'?;HlfS!l (DSP) Xf-^ 3 0 6 M:A^ * ft 

h7>7ra— 9-0»ttSftttttli*tt«t, «IBL, fro 9 6 K H z Ofi^X h 'J 30 

J: D #»l fc IB & L T v> S J: 3 fc: , I^XF y-A*>5ffifl»»3>'T'>h*3?9ISr<S£-& 

[01 19] 

Jf,45DSPXf-^ 3 0 7tt, 4tOA*t-r^tfty*;l' ( HM ft fc t± 8 o 

T'^^ftfcf-^l/ - h^\i:t-M-t>^'J y^feitfffiH^ffot, 3 9 0 KH zX 
8 f- * y *>1<<D 2 4 t£ y h7-Hm*D->/';V%ff*)tUt. ilOD S PXf-->*(Cfc^t 

[0120] 40 

D S PXf - ^ (C , 1 O J-X ± © 7^ # /I/ ft ^ n -fe >y - 3. y htf^Sntl^. 

Jl©-gp$fctt^Tii> *S ffl j& ft I c (AS I c) oj^-paAJc/SUT^yavrflti 

m i£ n t £ ^ o 

[0121] 

H^ftf^fiARM (RTM) 37tI^^T> Mia-f--ry^-7x-Xaz7 h- 
3 0 3 0V^^nynt-yt-tf, Tlz-l'Oh^yXf JL-tOftfeO^Y5y^Ilf 
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y*;lO BU4r05I3BEtmt*^ftff ton*. £©&«, # £ *i S tti ^ + 

> * ;W © R h 5 > X 5 s a - * © & * # 13- fc & © fc 9 L ^ . f* s? £ ;l/ -9- <7 > F 7" n x * 

, mmmw%&3f5jm>?- h r w (fpga) 3 0 8 (cbb3m^ cct?n^, m 

H ift m >y 7 r R A M -y 7 r 3 0 9%fflVT^HSfcia^.e.tir, 8 00ftV|;l/OS« 
©^s>~ ^^y7 p ;l/(c*n^.?.ti§^S^jI®%^fiScL-, & ^ * > * © 

S!l*EIiESnT^*/<-S'3>'*» a^h^^X-r 1 '^-^©^^ (B2A®^ttMlL« 10 

^Tiii3 2i) eov^t)S«nt^«, ^^ofc> c © ss m m m a . Asicfifi 

0»fflS6*»K:Slff-rsc4:feT#*o S!l®^--+) t --f'y^-7x-X3 0 3 * # S A 
R M n T £> £ , £T©S'XxA«»!fb#«fctffl.a5i:©afi*8li>S5o 

[0122] 

« X h V -I±t>\ iSa»»^7 77R AM1B 3 0 9 * «| » * F P GAni^y^fc 
[0 1 2 3] 

tltv J9J0©iH*K:*^T* 2 4 £ >y Mi *>> O 3 9 OKH z© 1 3 2f!©ft*§^#4r 
, D S P X — *J<DY P GA 3 0 8 $5^T & TcrnM* ftX ^ Z> it / S ^ X 3. ~ 

rt©*^«^»y^XJt (SNR) C©X^-5?T?, m 

si © ^ Hf HatioT h^>x7 s a-^m^©^^tca^^ip^§ii fc^j^cnr 

fig T? * 3 o 
C 0 1 2 4 ] 

^V^';Vy-F*I©«^^tlfcT J -^Xh';-A^, g- 4r 3 1 . 2 5 M b / s , il*P 
<D#'Ja-Al/^;l/f-?^iRgt5 1 SOK^J^-^Xh'J-AlCTi-Be^n^o &t — 
* X h U — A tt , 1 3 0K7^Mlfi0 10CS5aT5tl5. J 4 OC|§X h 'J 
- A*V ffi»S»F9>X7*a— '9-©F9>f^fc:«l9i!iTSft*o 
[0125] 30 

xfa-t3 l 3t;ftil«ti:fi<, ^■tiP>A^Jffii-r^h'7>'X7 s a-'9-©^^{c, 
ili^sa^ -7 x b d ft?: F^-r ^ rngg^je^-r s 0 ft&©/^y-ti"tiiit>*fciifflRj*iT'fe§» 

o 

[0 1 2 6] 

F-9>f/ < teiB^©««eWffit±H * 9 X D /^7-X^T -y L,TI^ CffJBiJHKS'K (PC 

B) lcmW2tl2><&m%:XJ y?->yis3?3LU-£ 3 1 llCioti^P.nS. M7-« 

^aiz-^tffts. Iffl^fiiit ZfctbiC, v *y >f \s¥ 3. Z % , 2 30 

> 4•^*f^:tt^■©fffi©giSt^g©^^XD^'7-x-ry7 ^ •'\©«iS^^cfflv^§c:^:^•^#So 40 

[0127] 

^rn©MM£fcteJ£3?«ch^>X7 s a--9-*>, ^tl^r^l&Qb^^XT^a.-^S 
fctSCtliCttS. Ilti, F GP A 3 0 8 ©V>f n^©7H'h7>Xf j-^flr 

[0128] 

Xfa-^fCioTa^Sfti^tfil^^h'J-^SjgJtt* ±^ KMASftS. 04© 50 
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^7^yHft>^^sc (*5«)yH$fttt£lfc, ifvfyHSTtttfiftss) fe«fet>*ffi 
ffl i&m.$hM f- * > * ;l/ L F E£^ty«*&*-7^*7^>*/l/{s#fc#IK£n&, ft ^§ 

its tire? p z v h x h v - a i: L-cmm? % c t^sgjnt^§o 

[0129] 

^Ht> *«snfti9ff, 5 M X x A 4 1 0'\OAA*«)«t«. 03f:i^ft 
5i?K, nfH©'9-'7^>'F^-V>^;Vfe t ktj : L, R, Cft>*/Hi, X 97 ft $1 ft SI fi 
4 1 l © , W#l: I fe/W^:*43J:tfn — ^*:7*rt/$»4 1 2, 4 1 3 * /a v T ft * #tW 
Sftv *ftS©ffiHSft3>-f>'Mi, LFEfi^fc — l«lcffi«ift»*-*vi*.;Wi:j!in*.& 10 
tit, sftSWtctt, fg JS M ifc <7 - 7 r omtitfiEls £ZftilcZ ti : etiW.fr'er&-& Z 
43 <fc ^ffiffl S 7*c (i * - y T f- * > * ;l/ W L % WR^ILTHtStl^o 
[0130] 

[0131] 

^T©* — f^^-flSR ( 0fl A «\ 70Hi*>6 2 0 KHii!f) s i« JS M & h ^ V 

x r* a. - v t m mic v - y T ic t> mm •£ ti z & z & , jgitLTaj L<a^«? t-rn 

i^^*ilt*© 2 4 0 mm©llO^+7/tJ;!3) ~1. 3KHz©JSi&f&CT?^*l$& 20 
4&> ^ * V 7 <» V J X V> m& £> ft ib IC s ~ l . 3 K H z £: ~ 3 . 8 KH z iOBOHigt 

[0132] 

n-;U1^7^;^-^^-7r tit^JESSLT, ^fttf, *5<fc^i. 3KHzT? 

m*T*% iy-yr *;&n3.fcg-&w<:«};S) , ^ntffl^oT, ratliTSSJ ftfc tr 

©fcffioci fc*«-p#S ±e-AJ:t)t< 2 0dB) fc l> o d t * f* V > 

yteitfgiC<f;oTiti)?tiT^§o 30 
[0133] 

(;U;V2 0 1 ©TffiCfev^T) tt , ±b7>Xfa-t71/^©13iB4lS 
A" 5 0 £ LT7-7Ttfffl^f.nt^5*-f^*®«iD^7>(i:fe^Tgff-£t*fe!)^ * 
Wi, C © 09 fc: » V T [~300 *>P>400Hz] £ [ 1 K H z ft* & 1 . 3KHz] © 
*5HT'feD> HFh7>Xfa-tJ;n^t4tiiiS^tt57-7rti, gItL 
t\ HF h7>^7 f a-tO#*ADt.*#4»f/<7-*S»t«i:i:« { i6S7, ^© 
2oo?^7ob7y^fi-t©fi»65ftiSli> co^fr^«St5J;§lc#lt5 
i&EtffcoT, fro*n&©^T7-Ifc!>Sv>1|g;&*fc3;;te*i»*:6fcHtf*S. 40 
[0134] 

^li!), (KOWfcfe^TtJ, [~ 3 0 0 ^5 4 0 0 Hz] TfeiC^-f-f *f ^Kfel/ 1 

r, {&Mfe&.'*y-<Dmn#3ic£Tffy — y y^tmztxz (^omf/hf hf^xf 

:i - ^ fc « JS £ A, if £ fi :£ < 5 n £ ^ ) 0 ~ 1 KH z t~4 KH z tOlO^frl^S 

v> -c « . LP7^;i/?-ii, liLts< Son^^y- 7i/-<oi?t^H 

n~:?tt1|gteBi:A,i*M*-£*.fcV>*-©ft«-e, £-A©*$D ( tr - A « ©«4>) *ft 
[0135] 

nzi&mmmz rcitizm® h 9 >xfa-*tii ws est: fat* s ©&: t> 50 
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[0136] 

tujZEOi/X^Ati, WAtfi-e^JHLfeBIRIffFfflJBIWOO 1/2 3 1 0 4fc±tfWO 
0 2/0 7 8 3 8 8fcE3*ftTVSJ:5:8:, !)^t%71/^(aot4«?n 

it, 0 1 £j^£ft£<fc , 5fi:E? F lJ2?ttSJS£l<D2 5 6fflO > 7>Xfi- t7L-ftiot 
4^?ix«t'>>'Fii-i,©aiS^o7-c-;^, 02 AKMf ?tl5i^j:^i07P 

e - A <D * & <D # Mr 0 © * A T? * & o *¥*AtfIfilEft**4LT^i ( 10 

"T & % > -9 0«A>6+9 0S$T?Tf*t»T«f*1?0fl!1?*«) . 
[0137] 

H5AO»WHfc:tt, « x ^ ;l/ ^ - ^ fg T («*.«, - 3 d B ) £ ^ S ft - © t»ff S§ 5 
IffSStlTV*. tf-A*g«, l|»l85 1<O2O0##©|ffl©ftJifc:Jt0!|-rSo I5B 
fC *5 V> T , 40©ffifla^h7VX7»a.-"»J-* El @2 A(ilS2n5J:^7U 

-fti^Te-Atft^Jtl*. SI - © $ft ?B Sifil 5 1 ft „ gKI^§t(7)t'ti%<, 0 5 A 

tc^jnn^ it) feiE^ii- a^^ltv^So 05 cc^^t^ n — — ©4o©{g;i 

[0 1 3 8] 

= ^ 91 5 2 f± , 0 5 C © fftfP iit 5 1 © W © ^ ft % ^ L , ffiOBJCfcl^TfeBli;**© 

T , n-7 v -©40©MMIfcl-9^XT f a. - -9" (i , ±7H'Oh5>Xfi--tfOli 
if (C^LT, 3IS3 2(DStT*ff?n, TWOJR^oasa-Otfi^JfcKiafHlJteLT 

„ S5Et-AA«»<S9TV^< Ci:§^t„ 0 5 E (C 43 T > n — t-©40©fiSig 
Sth7VXfa-ta, i7l"f © h 7 VXfi-tOlliif K^LT, iS 1 0 0 © 
if tt iotlS^n^. jt*n©ffti15iSlt<fct>T^£*i&=fc'5tCs if — AOjBUBStiSS 30 
fc IrI ± L T V § o 
[0 1 3 9] 

if - A © H (»0i:i*l,<4i^'f KD-rofi«) ft, h7>Xfa-*S®^I 

Sf§f©Mi£&lz:«c#LT7U"f-9--f;C£ (*LT**iCJ:oTS*»LT^* h^>X 
7 s ol - -9" © & t> ) fi£t5fl^«BE'>'r>F!>M»*ilAt«frLT, $5KlRl±?n 

[0 1 4 0] 

s^rti, 2 sioh^vxfi-t^i^s 1 mfiof'f vru^ewti. & 0 © ± 40 

fc t± , lJUOtfrftrea^SftT*!)* h9VXT ? ^--9-<DU-l'T'>hi:ra^0 ( P3 © V 
XH:IEL<f§R£tlTV>&W t^Lt^S. &0©Ttc;fe£©H:> fttt#lTdB? 
ff-ftS*i*£ffiL"<rt< (SPL) ©8T*$oT, *fii , t l >l' F^n^i^^TIKll 
& IK # IrJ *I? £ 5 <> 
[0141] 

H6 A*itfH6B£tt 4 i'av ( * Y > F * fb ) * fll *. T ^ *5<t 

D*i^TV> § , i§ — * 7 P^f tl^ft^ 5 ftT V 3 „ 1 0 k H z ©If K t-iii, 

^tftiHOf -TKa-^e 2, 6 3tf 0fifeJ:tf-5 OSt'lifttSo !7'fyF'>ftfl< 

& m£ , S6 AEfeV^T, ilf-Ali^l©IPn-76 4© f S J *StS, 06 B 50 
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[0142] 

i/3>1?* 5 5gC^I^8^^nt^5. ^-ftTU-ft^^T, B6C?tt, 55t© 
ie-i,6 1 tt> -7 0«fcJ6»4^7-O*'f FB-ye 2*«t8„ 58 93 fc «fc S 

— 4b7>xfa- -9- © ia 8i t) t? tt , h 6 d £ * v r , if^y-ot^FD-^A^i 
fcSli', 09 * ar * xfi/t, >Kt Sfca r-i«t/7^j or/'jy-i/a 

[0143] 

0 6 E *5 <fc B 6 F K: fi £ ?> (C , 7^U^-'>3yiCO^t^iS-a 

A * HI V> T I*"* S „ ffl Jfi © <fc 3 E , £ If — A (7. 8kHz, t\—Z/9*r'(l/YVi *> s \ £ 

-S h^yXfa-U-OHKDA^oT, 0 6 ET'ti, ±lf-A6 1 Ei)D^.t^^^7- 
Ot^ Fd- 762*^5. U--rKn — :^6 2ti3 0fi;£©7jrRjfc:&oT, ^ ;ft {£ |g — © 20 

n^A (^*U±, 3 ofitcsi^iff^nss-^^^yFe-AhLTt^yFyn 

^^A^^o^tat'i' Fn-7t:,tot^^[:^f asnstfe?^ KMC ?F i$ — 
S7U^T?tt, H 6 F V T , — (OdB) OD-^Fn-7^«<, 30ft 

SO|I©'JXt-Ofi|T\ U- W K O — 7 6 6l4±e — AfcJt^T 1 7 d BfiTLT^ 

[0144] 

H6 GCtt, 2 0Hz**5 2 0 kHz*T©tTOfl»REt)fttjTS!(*lLi^jnft 30 
1^6 7 (H^) t/YX68 fctf^SflTl/''*. TWfct, R = 0. 7 3<Dg| 

ra^WfciBafcostifc^JS-ru-ftf&So ±^-a 6 1 « 3 o s^rfc^i^si^snso 

/-fXl"<;V6 8tt, ± e - A fc *5 ^ T (a6Gt^^T0dBt«iSn5) If — * « * 
l/^Ain 1 3 d B4fiA5^tfl^ftlfS5i:C5ti:fe5. LftA^t, lOF7> 

[0145] 

:ci?BI7 4#!Bt5i, ^^^vFf yxfAtLtffl^^n^tfo^^yK/n 

^x^?7 otfisnt^s. ^ ntc s± , /h £ & , ^^s«i>7yxfi-t7 1 it, 

<fc t> * # & , 4 O © ffi « ift » h 9 > Xf a - It 7 1 2 }; h 7 >Xra- t©7 U 

-r^fc «xtr-*-7 i ft-ri^So ^ © ~>x^ a t-r^AAi^^foi; 40 

— A 7 2 - 1 , 7 2 - 2tLTf£-££n3<i:5ti:ffi!lti)£n&o 
[0146] 

f<De-A7 2 - 1, 7 2 - 2 & , TU>T©tt2ffi:*ttS¥#©3IBIrtTttat©?5ri&fc: 

-wji8ftt?-iRii5-«ct««Tf*So ass<iiRsnfts»«B^fflt>5<:fi?, yxt 

— 7 3 « , 7l/^ii:j:oTl-&?.n§t^yFe-i^, *ft^fe*Oi«OS»Oiffi 
[0147] 

1 7 CfcV^t, 200-9-^yKir — A7 2 - 1 feitf 7 2 - 2tfiSntl/ 1 5„ S§ — CD 

If — A 7 2 - 1 & , SUM© — g&T?&3fl!|g7 6 1 E ft if £ n T , UXt-7 3 © 75" ft E S 50 
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<D -f * — V £> , f^tSte*^, 4CTV^*»©i5EBIt*, 2 
- 2(i, ^iT'/fx^ntM, y*-*--7 3K:SI3fr«lfflK:20g»*fT$o Lfrl/ft* 1 

5 , illoElfiBi«S03-t-'?fij:*t, y x ^ - a * © * # * *» <e> g # © & 7? fc: 

[0148] 

tc-p0 8 5#its t , -«*y9;i/*-KT?/Bv^&ftT^afc*©3iii3© , 9'!>>'H 

/n>/'iH8 0A'/??ntt^. •y-^>F^nv ? x^^8 0(i, fi IS (c ^ » £ ft fc ( W 
^ & fc & III 8 fC £4 #i 0 T» ^ £ ft T ^ 3 ) f HiSfi8 1, 01 *. If , 79»H1L 
CDfl/HOTKIfrhTV^. fl/e8 1 !i, ^M^-f^K^^ — H?»ffLT*t), 10 
Jg — ©:/n^9A, 1 (VI) SBiBOS^^S 2K, f lT|r«/n^7iV 

2^II©e¥»8 3 C/TnLT^5. 7n^7Ali, fl/if 8 1 ©i(:fiBLn^V7 
r 8 6lc9BLT^5i:i:)ii'isntv>S-AoA8 4 *5 J; 8 5tfit^5, 7*n^7 
A V 1 fcttJS-r £*--r ^ h 7 7 ^ A 1 VK/n^x^^Ei oTSiSn, *g 

StLtf f>n51f^>Kli- A 8 7 # , V 7 r 8 6©S«KloT^5A8 4 O |o] 
SffSflS, 7 IB, !£-A8 7©II?§I?LT^5o H « K: , :/ n ^ A V 2 

fC *f JS "T § * — f^h777A2*', V77 8 6©^iSCiot^5I-OA8 5 fC 1*3 
l^ft5^7>K!i-A8 8tLTS4Sn5, ^i8 8 1li, e-A8 8©IB»*S^ 
LT^So S^OIf-A8 7> 8 8li, Ut-Otl 8 4 , 8 5©jfi<fc:ji|j£;&-g-:fo-e 
T^SC^iSntV^, V 7 r 8 6 © fi f T* 2 O © D- >) > F If - A li i % f> § 1/ \ * 20 

PlCi, |S| «i fC :& © A 8 5li:litOiiV2lCjS)St56©^-f-f*h77n2©* 
^ BB t ^ S „ 
[0149] 

gl^JtlTV^t^y K7 p ni?xi'^ 8 OB, « — 7!l © , ^-(CfamD^nfcHFh 
•5>X7 f i-+>-90t, ftiOLP!>-7r9 li^HASSHC**!?*?. d©iB 

;5©yx:r — ©^ny^AfreoifffittWEj^TSBiisftscfcttav'*,, # « w fc , >; 

X - 8 4, 8 5 tC^n^P4l[p]{t?.nfc±^--T f ^^-tr-A8 7 33 <fc tf 8 8tessn5 
[0150] 

»W©«HrtT»ffi©ES3yRl«l > Tf**ci:tiW6^if**. ffl * tf , y X i- - it gU * K 
Sotv^frt mf , — Atiffi^J;»)fe«t»)-rpefc5fit>fc^, jfi # # g * S iff £ tc v« 
T\ 0! * fcf — A m o T ^ T ffi 73 Jfc C * T ^ It K> ±L o ft 0 L T V"> S *» L n * V"» „ M i$ 
fc: & V T , # y X -7- - « „ 1 o © * — r-i-te-ASfcS r ^ y ^ ;1/ j * L ft^ S »t 6 * 
20©*-T f ^*e — A^, «-yx-7- — A«iTl/^7'n7"7i©Xfl/ttl5itfX 

rutfit tKSiSLT, ^n^n^ftit&ctfc^^RiftiTa&So £©*§-&, x-^i^ 

* ifti 6 ft T v S „ ra * K . §'JXt-li, l^fe%^ltv^y*n^7i.fi:»JSt§S 40 

±©'JX'7"-^^LT3a3iLfc^--7 J 'r^tr-A^SI«-r?.;:i: i e>it-5(CRjtl^^:?, 0 * 
ft > 0 8 ic is ^ X it > -9" ? Z/ H 7" n v> x * # 8 0 # "r V M 8 1 h it M (c ^ £ ft T ^ § . 

* 3 « & < , * ft * H£ 8 1 rt{Crt^LT^^^-T ? f^ - i7;Vf -C XT'l/'f 

[0151] 

t')>F7'n-yx7?^i< Cfc©-e#Sfflft3^*^**-^r-p, aj^oxe — a — * 
titlflit^ftSci:^, »Effl^f*8, f^*^;Ht>)yF7'nyx7^l^ * 9 * 50 
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[0 15 2] 
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* fi? Bj! © ^ M fc: <fc 3 h ^ > x 

*$tm<Dmm-mic & % h ^ >x 

* 58 BJ| © M #l| fC £ 3 h ^ ^ X 

* S£ BJ§ © ^ M K <fc 3 h^^X 

*§zm<D&mmic & & h ^ >x 
*?%W(Dm.Bmic & s h ^ >x 

^fgfEOMflHcJ;?. h ^ >X 

f^>xxa-'^7U'-r>'X7 i 

i <D ffl%}CDV V > V £ — A X fcf 
A -> X f A i © , ->Sal/-'>3>L/clf 
[06A] tfW > KtfBflftfc^JS-fc h 5 

[86B] <7 > H •> fc h 5 

[H6C] -)^^F^M»tTe-%h7 

[06 d] vjz/ \*v§6ikt*m — ith9 

CH6 E] * >f > Ftf — ft h <y 

i^it^77tfe5„ 
[86 F] 7^>K7lt^^-«:h7 

[16 G] f-fVKfBftt^^-iih? 
S4St^77T-$5. 
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